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In room air conditioners and water coolers 
that wear the brand names of Carrier 
Emerson, Fedders, Halsey Taylor, Whirl. 


poG!, TORK... 
protects their performance by put. 
ting an end in to evaporator freeze-ups 





t « AND IT'S. HERMETICALLY 
SEALED FOR FAST, EASY 
INSTALLATION 


Here’s a proven design for volume pro- 
duction — ready to go, nothing to as- 
semble. And that’s just the start of it, 
for this constant pressure valve elimi- 
nates evaporator freeze-ups regardless 
of load. 


| Triggers instant cooling action. 
The 104D stays closed during the off 
cycle . . . opens as required to keep 
evaporator pressure constant. With the 
valve bleeding off the high side pressure 
during off periods (within the two-minute 
UL specification), there’s no chance for 
starting overloads, even with low-torque 
motors. 


Ideal for other uses. The perform- 
ance-protecting values offered by this 
new valve are not confined to room air 
conditioners and water coolers. With 
cost tuned to the needs of volume pro- 
duction, the 104D is ideally suited for 
use in cold beverage and food dispensers, 
ice cream cabinets, bottle and milk cool- 
ers, dehumidifiers. Whatever the instal- 
lation, you can be sure of dependability 
that virtually eliminates service problems. 


Controls Company of America is 
uniquely equipped to help you solve your 
control problems. A note from you will 
bring complete details about the AP 
valve (104D) featured here. Or ask for | 
facts about other control opportunities. 
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Wide-range adjustment, 
0 to 85 psig. Factory set, 
if desired, 








Stainless steel spring 
guards adjustment against 
high temperatures used 
to dehydrate system. 

















(C) With system at rest, out- 
let-side pressure under 
diaphragm holds valve 
closed. As outlet-side pres- 
sure decreases, valve 
opens to keep evaporator 

pressure constant. 











Self-flushing bleed slot in 
valve seat functions with 
every opening of valve. 











OUTLET 
(E) Stainless steel ball pro- 
vides positive closing ms ee ae . 7 
against stainless steel Crealive - Conlrot. Foor inlud at 
orifice, 
CONTROLS COMPANY OF AMERICA 
HEATING AND AIR CONDITIONING DIVISION 
2456 N. 32nd Street, Milwaukee 10, Wis. * COOKSVILLE, Ontario *« ZUG, Switzeriand 
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MEN OF DESTINY 


It may well be that we can all be divided as to extremes, either 
to be Builder-uppers or Breaker-downers, and sometimes we must 
stand up and be recognized for the side of which we would be 
known, Organizations, like individuals, have their essential char. 
acters, too. 

In any event, we think of this Society as being a noteworthy, 
perhaps great, institution never in all probability to be perfect or 
complete but always on its way to truly worthwhile accomplish. 
ments; more vital and stronger than any individual, any group or 
any faction within it. We think members and staff might well haye 
this in mind as a goal not unrelated to their everyday work, actiyi- 
ties and planning. 

All of this comes to mind because along with those who are 
trying to build further such a noble institution are a few who 
would first satisfy their own personal objectives and interests, To 
put it another way, there are some who would build grandly and 
some who would give and get what individual members want. 

The Show can be run either way, but like many other things, 
the decision should not be by default or on the basis of ir tensive 
action on the part of a noisy or persistent minority. 









































EARN AND DESERVE 


We were assailed the other day by a young Torch-Bearer who felt 
he had a gift for creating good understandings—something of 
which we devoutly wish there were more in the world around us. 

However, he proposed to establish this higher rapport by 
seeking publication of certain “creative” statements about the 
organization by which he was employed. “Are they true? Are they 
factual?” we asked him. Well, he didn’t know, but true or false, 
real or unreal, they were he felt “constructive” and would create 
a good impression on behalf of his employer. 

It seems to us that the first requirement for favorable re- 
actions is to earn and deserve them which, we submit, has less than 
nothing to do with the first claiming such perhaps non-existent 
qualities. 


TIME TO THINK ABOUT CHICAGO 


With the probability strong that the forthcoming Semiannual 
Meeting of ASHRAE in Chicago will be our largest, as measured 
by attending members and guests, and that the accompanying 15th 
International Heating and Air-Conditioning Exposition will be the 
largest, too, in point of number of exhibitors and of those attending, 
it is well to look ahead and plan for February 13-16. 

The Program Committee has been even more selective than 
usual, perhaps, in determining upon papers for inclusion within 
the well-balanced and diversified technical program. Symposiums 
will reflect all major patterns of interest, Forums have been chosen 
deliberately for provocative and controversial subjects. 

Under the provisions of the Plan for Consolidation, a change 
of officers will be made at this Semiannual Meeting and they vill 
be installed at the Banquet rather than at the Welcome Luncheon 
as has heretofore been customary. 

We'll be seeing you there, we hope. 


ed kite | 
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Late wews highlights 


To be held at Michigan State University, February 28 and March 1, 1961, 
The Ninth Annual National Dairy Engineering Conference will concentrate 
upon automation in dairy operations. Gathered will be speakers from proc- 
essing plants, saa rar manufacturers, and others whose activities relate 
with quality control devices, computers and similar equipment. 


Established in memory of recently deceased President Willard, of the Uni- 
versity of Illinois (see page 57 this issue), the Arthur Cutts Willard Lectureship 
and Student Grant Fund invites contributions. Contact is University of Illinois 
Foundation, Room 224, Illini Union, Urbana, Ill. 


There will be an intensified 10 day short course for engineers and managers 
on the Los Angeles campus of the University of California, January 23-February 
2, 1961. Objective is to contribute to the development of engineering and 
management Each participant will enter a program tailored to aid 
in achieving his goal, whether this be improved current job performance or 
preparation for greater responsibilities. The fee, $450, includes all texts and 
classroom materials, and certain meals. 


Representatives of 103 colleges and universities, from 39 states, participated 
in the 75th anniversary convention sessions of Tau Beta Pi, at Lehigh Uni- 
versity, early last month. The program of this national engineering honor 
society for this occasion incl the unveiling of a monument to the late 
Prof. Edward H. Williams, Jr., of Lehigh, a discussion of science and the 
engineer by Dr. William F. G. Swann, of the Franklin Institute, and a panel 
discussion on the professional development of young engineers. 


Sponsored by the Division of Agricultural Sciences, University of California, 
Bulletin 773 is a 68-page review of Coolers for Fruits and Vegetables. Author 
is Rene Guillou who co-authored “Highly Marketable Grapes Maintained by 
Controlled Humidity” in our April 1960 issue. 


To assist those already working in certain technical jobs or preparing to do 
so, New York University will provide special evening courses in cline ven- 
tilating, and air conditioning. Registration may be made by mail. Courses 
are: heating and ventilating ($75), elements of refrigeration ($55), air condi- 
tioning ($75), heating and air conditioning design ($45), plumbing theory and 
code ($45), and design of electrical systems for modern buildings ($45). 


Annual banquet of the Old Timers’ Club of the oil burner industry will be 
held February 14, 1961, and will be the 20th of that organization. Expansion 
of the Club’s activities is announced coincidentally to match a newer identifi- 
cation as Old Timers’ Club of the Heating and Cooling Industry. 


Whether or not Zetetics will be accepted broadly as a term for the science 
of research, the author of Toward a New Science, Research Professor Emeritus 
of Electrical Engineering, at the University of Illinois, J. F. Tykociner, has 
published a new book organizing present knowledge of research as a science. 
Obtainable from the Office of Publications, 114 Civil Engineering Hall, Uni- 
versity of Illinois, Urbana, Ill. $2.00. 


Compilation of a comprehensive bibliography on thermoelectricity has been 
completed by the research staff of AMP Incorporated, Harrisburg, Pa. This 
includes a critical commentary of each of the listed articles. Copies may be 
obtained upon request. 


Scientists of the Cryogenic Engineering Laboratory, National Bureau of Stand- 
ards, are working toward the goal of producing a low-power, steady-state 
pet sates yates oreigge By..tha dovelpeunit ol. whl hae. 
y would require enormous amounts of power and an elaborate cooling 
system. One preferred solution, departing from the traditional, would be 
based upon a ma cpm 2 na calling for a refrigeration system 
circulating liquid hy ially between coils at about 100 gpm. The 
cryogenic approach d permit extraordinary weight and energy savings. 
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Smoke emission 


D. E. S. at Newark 


Fuel cell potentials 


New home for ASM 


Refrigerated storage 


Nema changes 


Costly weather 





Under study at Michigan State University, as a sponsored research 

are the smoke emission factors from oil heating equipment. The project jg 
under the direction of Prof. Charles Pesterfield, who is also Chairman of the 
Oil Burner Committee of the Air Pollution Control Association. A 

study of smoke emission and the chemical composition of such smoke as rising 
from the operation of oil burners is anticipated. 


Authority to confer the degree of Doctor of Engineering Science, in addition 
to the B.S. and M.S. degrees heretofore offered, has been extended to the 
Newark College of Engineering by the New Jersey State Board of Ficucation, 


Including domestic heating and cooling within the potentials of fuel-cglj 
technology, Project Director Dr. John McCallum of Battelle Memorial Insti 
nevertheless foresees a number of inventions, innovations, and br 

which must precede broader application of the electro-chemical devices which 
converts chemical energy directly into electrical energy. Efficiencies of 75%, 
as demonstrated in experimental fuel cells, are referred to by Dr. McCallum, 


Dedication of a national headquarters for the American Society for Metals, 
Metals Park, Novelty, Ohio, was effected on September 14, when President 
Walter Crafts dh owonops and a distinguished audience, of members and guests, 
was acquainted with an ultra modern structure and its location. 


Technical Report No. 38 of the Federal Construction Council, 2101 Constitu. 
tion Avenue, Washington 25, D.C., covers Refrigerated Storage Installations 
and was prepared by a task group composed of engineers from major Govem- 
ment agencies. Covered are vapor barriers, insulations, interior finishes, and 
their installation. An analysis of 44 installations within this country are re- 
ported. $2.00. 


Departing from a long established form of porgram for its Annual Meetings 
and currently switching from Atlantic City to New York, the National Elec- 
trical Manufacturers Association will hold its 34th Annual Meeting November 
17. Attendance at this meeting will be by invitation and a highlight will be 
a symposium with the industry's outstanding scientists discussing research and 
its practical implications to the electrical manufacturing field. 


Estimating lowered productivity and time lost during hot weather to account 
for losses of more than $100 per man per year in the average industrial plant, 
a survey by Engineers, Inc., Newark, N. J., showed an envelope of $70 to 
$220 lost per man per year. The survey found some correlation between the 
hot weather and increased number of accidents, to equipment damage and 
to production rejects. All these factors were reduced significantly when air 
conditioning was installed. Specifically, with air conditioning, there resulted 
9.5% increase in work production, 0.9% decrease in errors, and 2.5% decrease 
in absenteeism. 

Now known as the Welded Steel Tube Institute, the trade organization 
resenting more than 20 leading manufacturers of steel tubing was Soonaal 
identified as the Formed Steel Tube Institute. Headquarters continue to be 
maintained in Cleveland, Ohio. 





President 





NOTICE TO MEMBERS OF 1961 SEMIANNUAL MEETING 


The Semiannual Meeting of the American Society of Heating, Refrigerating 
and Air-Conditioning Engineers, Inc., will convene at Chicago, Ill., at 9:00 
a.m., Monday, February 13, 1961. 

Continuing through Thursday, February 16, the meeting will include Technical 
Sessions covering Combustion, Insulation, Refrigeration, Air Conditioning and 
general subjects. There will be a Domestic Refrigerator Engineering Sym- 
posium and others on frozen foods, heating, air conditioning and ventilation. 
There will be several Forums on immediate industry problems. 


New officers will be installed at the Banquet on Tuesday, February 14. 


Every member who can do so should plan to attend the Chicago Meetin 
and the [5th International Heating & Air Conditioning Exposition which will 
be held coincidentally with it. 


WALTER A. GRANT R. C. CROSS 


Executive Secretary 








ASHRAE JOURNAL 





















\ —y \ 





V 






sRGGe BEF GREG5E Fer SFelR 


ES 


pee 
Bs 


Fok 


ie 8 


S 
= 


q a ee eee ee ee, 
A 
We ricci is, cotic ee 
’ ‘4s TL G4 x ‘ Ps 
# 


FIRST | 






YYEMBER 1960 





line of welded hermetics to offer 


INTERNAL INHERENT 


ACROSS -THE-LINE 


MOTOR PROTECTION 


4) Copelaweld 


WELDED HERMETIC MOTOR-COMPRESSORS 


~ 


The 4U Copelaweld is the first welded motor- 
compressor in the industry to offer internal, inherent 
across-the-line motor protection. It is hermetically 
sealed inside the shell! It cannot be tampered with, 
by-passed or changed. No pilot circuits are required... 
no external current or temperature-sensitive devices 
are needed. 


Close proximity of the protector to the motor provides 
superior locked-rotor and running protection and is 
independent of external ambient conditions. 


QUIET, VIBRATION-FREE OPERATION .. . assured 
by Copelaweld’s low-speed, four-cylinder design, 
cast-in discharge muffler, and internal spring 
mountings. 


LASTING DEPENDABILITY .. . made possible by use 
of lightweight reciprocating parts, positive lubrication 
system, and other proven Copeland design features. 


Whether you’re concerned with improving 
today’s air conditioners and heat pumps or 
creating new designs for the future, you 
should know what the 4U Copelaweld has to 
offer. Request Bulletin No. 6026. Call or 
write direct. 
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PARTS and PRODUCTS 





STEAM CONVERTER 

Newest addition to this line of com- 
ponents is the SC steam converter. 
Used primarily for heating radiation 





water with steam, the unit is highly 
efficient for providing heating water 
for office space in industrial buildings 
and offers advantages in simplified 
piping design and reduction of design 
work. When applied to high build- 
ings, the SC keeps static heads at rea- 
sonable levels. 

Dunham-Bush, Inc., 179 South St., 
West Hartford 10, Conn. 


BLOWER FANS 
Redesign of the company’s backward 
curved line of centrifugal blowers to 
meet requirements for higher pres- 
sure, greater volume, higher velocities 
and quieter operations has been an- 
nounced by this manufacturer. Fea- 
tured are a deepened inlet cone and 
all-welded, backward curved, spun 
wheel shrouds, cited as allowing for 
finer tolerances between stationary 
and moving parts. 

Type BC applications range from 
air conditioning systems to industrial 








processing, with capacities from 344 
to 725,840 cfm offered. Fans can be 
made available with a variety of ac- 
cessories and for special applications. 
Included in the list of accessory items 
are variable inlet vanes for volume 
control, inlet guard screens, access 
doors and housing drains, outlet damp- 
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ers for volume control, cooling wheels, 
vibration bases, belt guards and 
weather hoods. Wheel diam range 
from 12% in., single inlet, single 
width, to 132% in., double inlet, dou- 
ble width. 

Bayley Blower Company, 1817 S. 
66th St., Milwaukee 14, Wisc. 


GAS MOTOR POWERED 


Air conditioning and refrigeration 
units powered by natural gas fueled 
engines are available in three basic 
models: a package liquid cooler for 
water cooling systems (shown), a re- 





frigeration condensing unit series and 
an engine compressor unit. 

Liquid cooler unit is a complete 
cooling package, containing compres- 
sor, condenser, heat exchanger, cen- 
trifugal pumps and evaporator. It is 
enclosed in a rugged steel frame and 
is entirely automatic. 

Compactly constructed, the refrig- 
eration condensing unit series includes 
twelve units ranging in capacity from 
7% to 150 ton. Bolts are used in con- 
struction rather than welding, to sim- 
plify maintenance. 

Modulation range of the engine 
compressor unit is from 1800 to 1200 
rpm. Unit’s lubrication supply is suffi- 
cient for 2000 hr. 

Bell & Gossett Company, Morton 
Grove, Ill. 


GAUGE ACCESSORIES 
Two newly-designed pressure gauge 
accessories, a pulsation dampener and 
a chemical attachment, offer improved 
performance and easier maintenance 
where gauges must be protected from 
damaging effects of pulsating pres- 
sures or corrosive chemicals. 

Both accessories have a diaphragm 
(stainless steel or Neoprene) which 
separates the measured fluid from the 





gauge measuring element. Space aboye 
the diaphragm is filled with a yj 
non-freezing liquid which transmits 
measured pressure to the gauge ele. 
ment. For pulsation dampening, there 
is an adjustable restriction in a 
sage from the diaphragm top to the 
gauge. 

Pulsation dampener has a threaded 
plug, externally adjustable with q 
socket head wrench. A tapered slot in 
the side of this plug varies the open. 
ing of the passage to the gauge, regu. 
lating the degree of damping for al] 
conditions of flow, viscosity and rate 
of pressure pulsation. Gauges equipped 
with the dampener can be used with 
fluid temperatures between 50 and 
100 F without temperature correction, 
When used at temperatures outside 
these limits, the gauge will be accu. 
rate only at the temperature at which 
it is calibrated. 

Designed to prevent measured 
fluids from clogging or corroding the 
gauge spring element, the chemical 
attachment also can be used for pul- 
sation dampening, having the same 
basic design of adjustable passage. 
United States Gauge Div, American 
Machine & Metals, Inc., Sellersville, 
Penna. 


PRE-FABRICATED UNIT 


Introduction of a new 17'-ton unit 
to the AtmosPak line of air-cooled, 
roof-mounted, year-round air condi- 
tioning systems has been announced. 
Other units in the line range from 5 
to 35 ton. Duct work is eliminated 
with this system, for units are equipped 


y 





with pre-fabricated supply and return 
distribution chambers and require no 
field assembly of any kind. Use of 
multiples makes possible a broad 
range of applications. Universal heater 
section, which is part of the system, 
may be had with either oil or gas 
fired exchangers. 
Air-Conditioning, Inc., 88 N. High 
land Ave., Ossining, N. Y. 


FURNACE LINE 


Large volume air deliveries at low 
sound levels are featured on this line 
of gas up-flow residential furnaces 
(Model GUC), and they are designed 
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(UT TOTAL BRAZING COSTS 
BY AS MUCH AS 75% 
WITH SILVALOY PREFORMS 


Ca ) / ff One 









(HECK THESE ADVANTAGES OF SILVALOY PREFORMS. 


1. Accurate control of quantity of alloy used on a 
job. 

2. Enables operator to maintain uniform quality 
in brazing operation. 

3. Allows alloy to be placed internally to flow 
outward to joint boundaries—aids in obtaining 
positive filling of the joint and a quick visual 
inspection for quality. 

4. Simplifies feeding of alloy all around a diameter. 

5. Internal placement of Silvaloy in large joints 

where flow distances are excessive. 

Permits mechanization of brazing operation 

through furnace, induction, dip, resistance, gas 

burner or other suitable heating methods. 

Silvaloy rings, segments, wire shapes, slugs, 

washers, discs, powders and plymetals are avail- 

able to your exact specifications! 

A Silvaloy technical expert will be glad to assist in 

planning for preforms. He can help you to save as 

much as 40% in labor costs—as much as 35% in 
brazing materials—speed production and improve 
brazing results in your plant. Call or write the 

Silvaloy distributor in your area. 
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THD FOR “‘A COMPLETE GUIDE TO SUCCESSFUL SILVER BRAZING”’ e 
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to be adapted to cooling applications. 
Six sizes are included in the line, with 
ratings of 100,000, 125,000 and 150,- 
000 in both heating and cooling drive. 
GUC 100 and 125 use large single 
blowers and GUC 150 has a twin 
biower assembly. 

For summer cooling, up-flow coils 
that match the furnace units are avail- 
able in four sizes, providing two, 
three, four or five ton of cooling. 
Three-row coil design and continuous 
fin construction are cited as insuring 
max moisture removal. 

Westinghouse Electric Corporation, 
Box 2278, Pittsburgh 30, Pa. 


TEMPERATURE CHAMBER 


Designed for both moderate produc- 
tion and environmental testing, con- 
tinuous operation 
or intermittent 
use, this two-cu 
ft unit includes 
many features 
found in larger 
models. A temper- 
ature range from 
—150 to 300 F 
(+2F) is afford- 
ed by the unit, 
designated Model 
A-120-2-HC. Chamber is 24 x 12 x 
13% in. and unit is equipped with fin 
coil, blower, two two-in. ports and 
lid with multipane frost-free window. 
Chamber is mounted on casters for 
portability. 

Cincinnati Sub Zero Products, 3932 
Reading Rd., Cincinnati 29, Ohio. 





HEAT EXCHANGER 


Engineered to fit into the intake and 
exhaust of a ventilation system, the 
Rotary-X-Changer is intended to re- 
cover heat from contaminated exhaust 
air or to cool incoming air to air con- 
ditioned or refrigerated space. A ro- 





tary wheel within the unit, filled with 
heat absorbing material, extracts heat 
from exhaust air and transfers it to 
incoming fresh air. 

Heat Recovery Corporation, 671 Mt. 
Prospect Ave., Newark 4, N. J. 


RIGID INSULATION 


To be used as a load bearing insula- 
tion at pipe hanger locations, deeply 
buried underground lines and other 
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areas where pipe covering may be 
subject to compression set deforma- 
tion, Rigid Armaflex, a rigid foamed 
plastics material, has physical proper- 
ties similar to Armaflex 22, a flexible 
foamed plastics pipe covering. Avail- 
able in nominal % and %-in. thick- 
nesses for sizes % in. ID to three in. 
I.P.S. and furnished in pre-matched 
half sections three ft long, it was de- 
veloped to be used in conjunction 
with the flexible material. 

Widely used on liquid cooling and 
heating, chilled water and other cold 
lines in plumbing, heating, air condi- 
tioning, refrigeration and _ industrial 
processing applications, Armaflex can 
be used from below zero to 220 F and 
has a low k value of 0.28 at 75F 
mean temperature. 

Armstrong Cork Company, Insulation 
Div, Lancaster, Pa. 


FLEXIBLE CONNECTORS 


Effects of pipeline vibration, misalign- 
ment or thermal expansion in pump 
installations are cited as being ab- 
sorbed or reduced by flexible pump 
connectors. Consisting of a short sec- 
tion of corrugated flexible metal tub- 
ing, protected against pressure elonga- 
tion by wire braid, units are fur- 
nished with threaded or flanged end 
connections to fit standard piping 
sizes and are available from % 
through 8 in. in 
bronze and _hot- 
dip galvanized 
steel and % 
through 4 in. in 
Monel. 
Materials, 
lengths and con- 
struction are var- 
ied to suit the 
conveyed fluid, 
pressure, temper- 
ature and movement encountered. 
Pressures up to 1500 psig may be 
handled, depending on alloy, braid 
construction and size. Temperatures 
to 1200 F may be handled in stainless 
steel, 800 F in Monel and hot-dip gal- 
vanized steel and 450 F in bronze. 
Allied Metal Hose Company, 3746 
Ninth St., Long Island City 1, N. Y. 


ALUMINUM DAMPER 


Air-tight because of the use of poly- 
vinyl stripping where the blade meets 
the frame, the Arrow-Foil is an ex- 
truded aluminum damper offered with 
an air-foil double blade. Blade sizes 
are of any length, five to nine in. wide. 
Because of the special pin lock-groove 
design, there is positive blade turn- 
ing. Other advantages include quiet 
operation, less friction and less tur- 









bulence. Dampers are available either 
with parallel or opposed action. Whey 
closed, the double blade, with the air 
space in between, acts as an insulator 
Arrow Louver & Damper 

tion, 72 Berry St., Brooklyn 11, Ny, 





FELT SEALING TAPES 


Suggested uses of these pressure 
sensitive tapes are for sound-deadep. 
ing, cushioning, insulation, dust and 
moisture seals. Three types are avail. 
able: Presstite No. 500, untreated felt 
with adhesive on one side and ap 
easily removed protective ee 
No. 505, asphalt-treated felt wi 































pressure-sensitive adhesive; and No, 
508, wax-impregnated felt, chromate 
treated. This last also protects against 
corrosion and fungus. Tapes are cited 
as adhering to almost any clean sur- 
face, with no nailing, tacking or strip- 
ping necessary. 

Presstite Div, American-Marietta Com- 
pany, 39th and Chouteau Ave., St 
Louis 10, Mo. 


OVERLOAD RELAY 


Development of a compact overload 
relay that compensates for both heat 
and cold, operating on the same time 
curve at all temperatures from —20to @ 
65 F, has been announced by this ” 

manufacturer. Compensation is auto 
matic, so no field adjustment is needed. 

Working and compensating bi- 
metal, identical in size and construc 
tion, are joined by a coupling bar. As 
the ambient temperature rises abo 
or falls below 72 F, the compensating 
bi-metal operates through the bar to 
move the working bi-metal in order 
to maintain its distance from the trip 
arm. 

Available with all magnetic starters 
in Nema sizes zero through five, the 
ambient compensated overload relay 
is supplied in ratings from 25 to 300 
amp, continuous current. No 
supplied with manual reset, relays cam 
be equipped with a change-over levé 
that provides manual or automals 
reset, as required. Suggested appl 
cation is for roof-top air conditioné 
and other outdoor installations 3 
ject to wide seasonal or daily changes 
in ambient temperatures and for i 
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door control installations located near 
boilers, furnaces, heating units or re- 
frigeration equipment. 

Arrow-Hart & Hegeman Electric Com- 
pany, Industrial Control Div, 103 
Hawthorne St., Hartford 6, Conn. 


IMPROVED THERMOMETERS 


Featuring anti-parallax face design 
cited as eliminating errors when read 
from any angle and external pointer 
calibration, Bimet 
industrial ther- 
mometers are pre- 
sented in new and 
improved designs. 
All units are seal- 
ed hermetically 
and dust, mois- 
ture and fume- 
proof. Silicone dampening. stabilizes 
pointers against vibration. 

Moeller Instrument Company, Inc., 
132nd St. & 89th Ave., Richmond 
Hill 18, N. Y. 





VENTILATING FANS 


Heavy duty ventilating and mechani- 
cal draft fans designed for the marine 
industry are available in three basic 
types: centrifugal, vane axial and 
centrifugal airfoil mechanical draft 
fans. Centrifugal fan capacities range 
from 250 to 10,000 cfm, with fan 
sizes from 2.5 to 100. Standard units 
employ direct drive from motors, with 
belt drives also available. Motor 
sizes range from 1/20 to five hp. 
Axial fan capacities are from 1000 to 
40,000 cfm, with fan sizes ranging 
from 10 to 400 and motor sizes from 
% to 20 hp. Capacities of airfoil me- 
chanical draft fans go as high as 1,- 
097,940 cfm, with fan sizes from 
24% to 80%. 

Chicago Blower Corporation, Marine 
Div, 9867 Pacific Ave., Franklin Park 


Illinois. 


CAST IRON BOILERS 


Companions to the manufacturer’s re- 
cently introduced “Professional” fur- 
naces, these new 
units for hot wa- 
ter and steam sys- 
tems are available 
for natural, mix- 
ed, manufactured 
and LP gases. Ca- 
pacities range 
from 72,000 to 
224,000 Btu/hr 
output. All units 
are compact, the 
largest model in the line being only 
35 in. high by 35 wide by 32 deep. 
Heavy glass wool insulation keeps 





26 


heat within the boiler. Additional tea- 
tures include: built-in horizontal to 
vertical flue collector and draft hood; 
silent, stable-flame slotted burners; 
high-efficiency internal design with 
staggered flue-gas travel; 100% safety 
pilot shut-off; and full complement of 
gauges and controls. 

Stewart-Warner Corporation, Heating 
and Air Conditioning Div, Lebanon, 
Indiana. 


AIR FILTER 


Foamat filter, a new unit air filter 
utilizing a single sheet of synthetic 
plastics material, has been added to 
this line. Sponge-like in appearance, 





the filter breaks an air stream into 
small jets. Dust and dirt cannot fol- 
low and are trapped in the cells. De- 
signed as a permanent filter, the unit 
will not pack, settle, separate or de- 
velop thin spots. Media replacement 
is eliminated. 

Media is pleated into a holding 
frame in order to present the greatest 
possible area for dirt storage and is 
interchangeable with other pleated- 
media filters. Foamat is resistant to 
moisture and vermin and is treated 
chemically for flame resistance. Avail- 
able in three models which permit 
capacities as high as 1800 cfm per 
cell, the filter is designed to handle 
velocities to 450 fpm. Non-corrosive 
aluminum cells are standard. 
American Air Filter Company, Inc., 
215 Central Ave., Louisville 8, Ky. 


CONDENSING UNIT 
Shipped completely assembled, piped, 


wired and with all safety devices in- 
stalled (including high-low shut-off) 
to reduce field assembly time to a 
minimum, CA 301-303 air-cooled con- 
densing units are operated and tested 
at the factory. Capacity is 36,000 
Btu/hr, using a three-hp compressor 
and 1/3-hp centrifugal blower. Single 












































(CA-301) or three-phase (CA-303) 
wiring is available. 

Texas Products Manufacturing Com. 
pany, Waco, Texas. 


COUNTERFLOW FURNACES 


Compact design is featured on a new 
line of gas-fired counterflow furnaces 
now being manufactured in 60,000, 
80,000, 100,000 and 120,000-Btu/hr 
sizes. Models rated at 140,000 and 
160,000 Btu/hr will be available in 
the near future. Cabinets on the first 
two units are 12 in. wide, 25% jp, 
deep and 59 in. high; the latter two 
units are the same height and depth 
but are 20 in. wide. Flue connections 
are four in. diam on the 60,000 and 
80,000 Btu/hr models and five in. on _ 
the 100,000 and 120,000. Other fea. © 
tures on 700 Series furnaces include | 
a high efficiency sectional heat ex 
changer, foil-faced glass fiber cabinet 
liners, removable permanent-type filk 
ters and blowers sized to meet aif 
moving requirements for air condis 
tioning as well as heating. 4 
Armstrong Furnace Company, 851 W, 
Third Ave., Columbus 12, Ohio. — 
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ROOM HUMIDIFIER 


Combining a water container with an 
electrical heating element suspended ~ 
above the water level, this room-type — 
humidifier is designed to provide in| 
stant controlled 85 to 90% relative) 
humidity at approximately 5F over” 
room temperature, equalized in the ~ 
room without condensation. A spinner ~ 
attached to an electric motor lifts — 
drops of water centrifugally from the 
container and sprays them against the 
heating element, effecting vaporizay 
tion. q 

When steam is introduced into @ 
room at approximately room tem 
perature, there is” 
no condensation, 
since it is only” 
when steam C0 
tacts air at a much 
lower tempe 
ture that conden- 
sation is visible as 
moisture. A 
attached to 
motor drawing circulating air OV 
the heating element picks up humid 
ity from the discharged water, forcing 
circulation of the vapor into the room. 
Rotherm Engineering Company, Ines 
7280 W. Devon Ave., Chicago 31, Me 


FLOATING SKIMMER 


Cited as removing boiler water im 
purities at point of greatest accums 
lation, the Surf-Blow floating skimmer 
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A-303) Complex or simple—regardless of the shape—your tubing com- 
Casi ponents need precision bending to fit fast and fit right on your 

production line. {| Bundy turns out parts like these by the thou- 

sands or millions... at a remarkable low unit cost. These tubing 
JES components are made from Bundywelde, the only tubing of its kind 
a new that’s backed by years of manufacturing experience and accepted 
ote as the safety standard of the refrigeration industry. Bundyweld 
Btu /hr steel tubing is covered by ASTM 254 and Government Specification 
Pape MIL-T-3520, Type III. {| Next time you need tubing, phone, Bundyweld, double-walled from a sing 
‘~ fist write, or wire: Bundy Tubing Company, Detroit 14, Michigan. copper-plated steel strip, is metallurg 
Ma fe cally bonded through 360° of wall contac 
r two BUNDY TUBING COMPANY « DETROIT 14, MICH. « WINCHESTER, KY. « HOMETOWN, PA. It is lightweight and easily fabricated . 
be os World’s largest producer of refrigeration tubing. Affiliated plants has remarkably high bursting and fatigt 


in Australia, Brazil, England, France, Germany, Italy, Japan. strengths. Sizes available up to %” O.T] 








The Bundyweld expanded connecti 





makes tight joints possible with only o 





on-the-job operation. Note that the mz 
ing tube needs no reducing or sizing aq 










that the flow through the finished joi 
will remain completely unrestricte 
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automatically and continuously skims 
off solids from the steam release zone. 
Unit is of all-stainless steel construc- 
tion and easy to install. Operation is 
completely automatic, requiring only 
setting of the continuous blowdown 
valve. 

Boiler Specialties Corporation, 600 W. 
9th Ave., Gary, Ind. 


TEMPERING VALVE 


Adjustable from 120 to 160 F, this 
valve utilizes a thermostatic power 
element to assure positive operation. 
No. 300 mixes hot 
water with cold 
water to produce 
properly con- 
trolled mixed wa- 
ter. Two of the 
connections can 
be used with ei- 
ther %%-in. iron 
pipe or '-in. copper tubing, making 
it unnecessary to stock two different 
models and providing flexibility in in- 
stallation. 
Dole Valve Company, 6201 Oakton 
St., Morton Grove, Il. 


ROUND-CHART RECORDER 


An adaptation of a single-pen round 
chart model, this two-pen potentiome- 
tric round-chart recorder-controller, 
accurate to within +0.25%, can be 
used in nearly any industrial applica- 
tion where two variables must be re- 
corded on a single chart. Zener 
diodes, which eliminate use of dry 
and standard cells, offer a constant 
voltage reference accurate to +0.05%. 
Temperature coefficient is 0.001+/C. 
Min scale spans are one millivolt de. 
Available response times are 4, 10 and 
24 sec full scale. Concentric scale 
length is 27.5 in. Pen speeds are 4, 
10 and 24 sec full scale and chart 
speeds are 1, 8, 12 or 24 hr or seven 
days. 

General Electric Company, Schenec- 
tady 5, N. Y. 


OVERHEAD CONDITIONER 


Type 30 Remotaire, a fan-coil over- 
head air conditioning unit, is now 





offered in a decorative cabinet, ther- 
mally and acoustically insulated, meas- 
uring only 10% in. deep and designed 
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specifically for exposed overhead in- 
stallation. 

Separate top panel of the cabinet 

unit is a ceiling mounting plate, to 
which the basic unit is secured at four 
points. The “wrap-around” enclosure, 
with integral front, side and bottom 
panels, fits into place on the mount- 
ing plate and is secured to the back 
panel after piping and electrical con- 
nections have been made. Four ca- 
pacity sizes are available. 
American Radiator & Standard Sani- 
tary Corporation, Plumbing & Heat- 
ing Div, 40 W. 40th St., New York 
18, N.Y. 


DUCT-FREE RANGE HOOD 


Twin air filter intakes are located di- 
rectly over range burners for air clean- 
ing efficiency, with a centrally located 
exhaust fan to draw grease-laden hot 
air and cooking odors through the 
intakes and into triple filter elements. 


Forming the elements are replaceable 
layers of heavy-duty aluminum mesh, 
spun glass fiber and fine granules of 
activated charcoal. Clean air is re- 
turned to the room through vents in 
the upper slope of the hood. 

Philip Carey Manufacturing Company, 
Middletown, Ohio. 


INSULATING MATERIAL 


Results of tests conducted on use of 
Lockfoam as an insulating material 
in refrigerated trucks have shown 
that —10 F with an outside tempera- 
ture of 100 F is assured, with —25 F 
under normal operating conditions 
more likely. 

Lockfoam, a urethane plastics foam 
with K factor of 0.13, can be poured 
into place as a liquid mixture. Subse- 
quent foaming, as chemical reaction 
proceeds in the mixture, expands the 
plastics so that it entirely fills the 
cavity or void with a low density 
homogeneous solid. 

Nopco Chemical Company, North 
Arlington, N. J. 


14-DAY TIME SWITCH 


Used to turn a motor on one week 
and off the next, this time switch is 
designed specifically to allow pumps, 
motors or other equipment to rest, in 
installations using two sets of units 


to be worked on an alternating sched. 
ule. Designated Model 14D1197, the 
unit is a single-pole, double-throw 
switch. 

Tork Time Controls, Inc., Mount Ver. 
non, N. Y. 


DEFROST CONTROL 


For use on refrigerators, freezers and 
refrigerator-freezer combinations, the 
F19 plunger-operated automatic de. 
frost control initiates a defrost cycle 
after mechanically counting a prede- 
termined number of door openings, 
Frequency can be supplied for 15, 30 
or 60 plunger operations (door open- 
ings) per defrost. 

Defrost is terminated automatically 
by the temperature power element as 
soon as the evaporator temperature 
rises to the precalibrated termination 
temperature on the control. Termina- 
tion temperatures between 40 and 60 
F can be provided with a min differ- 
ential of 20 F available. 

Ranco Inc., 601 W. Fifth Ave., Co- 
lumbus 1, Ohio. 


LARGE CAPACITY UNITS 


By combining rounded and _ square 
lines, this manufacturer has_ intro- 
duced a newly designed large capac- 
ity Seasonmaker air conditioner for 
quiet heating and cooling and requir- 
ing less installation space than pre- 
vious units. Two types are available, 


a ceiling unit for suspended installa- 
tion and a hideaway model for in- 
stallation above a furred ceiling ot 
other concealed location. Nominal 
capacities are from two to ten ton. 
Ceiling models have direct or belt 
drive motors. 

Designed for use with a hot or 
chilled central water supply system, 
they are also available for refrigerant 
operation. Three-speed ation, a 
double drain pan with closed cell in- 
sulation for protection against sweat- 
ing and an auxiliary drain pan to 
catch condensation from the con 
or shut-off valve are featured. 
McQuay Inc., 1600 Broadway St 
N.E., Minneapolis 13, Minn. 
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Current energy demands of the 
United States for power, proc- 
essing, and heat average approxi- 
mately 100,000 billion Btu per day, 
30% of which is required for space 
heating. This proportion is likely 
to remain constant for the next 
century. But total energy require- 
ments of the United States and the 
rest of the world are rapidly in- 
ceasing both because of booming 
population growth and the impact 
of rapid technological changes on 
our standards of living. This ex- 
panded demand has resulted in 
marked increases in the costs of 
oil and gas during the past three 
decades; yet, an increase in the 


DB. B. Anderson is Technical Assistant to Vice 
President, Sales, G. A. Erickson - Director of 
Technical Sales Service, and R. Leonard is 

ch Engineer, Wood dee oh Company. 
R. C. Jordan is Professor and Head, Depart- 
ment of Mechanical Engineering, University of 
Minnesota. This paper was prepared for 
presentation at the ASHRAE Semiannual meet- 
ing, Chicago, Ill., February 13-16, 1961. 
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efficiency of conversion has re- 
sulted in reduction in the cost of 
electricity. All of these fuels are 
now economically feasible for space 
heating under some conditions. 
Nevertheless, the cost of all forms 
of space heating have risen, and 
the consuming public has become 
more conscious of the need for 
conserving space heating energy 
through adaptation of properly 
engineered heating systems cou- 
pled with thermally efficient struc- 
tures. 


The past three decades have 
seen calculation of heating loads 
progress from rule-of-thumb pro- 
cedures used in the 1920's when 
fuels were cheap and space heat- 
ing comfort demands not rigid, to 
the present time when the public 
demands close control of comfort 
conditions and engineering pro- 
vides proper analytical procedures 
for load calculations and system 
design. Accurate laboratory tests 
for determining thermal and mass 
transfer characteristics of building 
materials now are used routinely. 

But, despite these advances, 
many gaps remain in our knowl- 
edge of design and functioning of 
heating systems when applied to 
structures. Individual thermal con- 
ductivities of materials used in 
wall sections are known, but effects 
of framing members and other field 
installation variables are not dupli- 


Fig. 1 Aerial view of houses from north side. House A is right; House B is heft 
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Fig. 2 Plan of first floor and 


basement showing location of 


baseboard heating units, thermostats, and thermocouple “trees” 


Fig. 3 Cross section showing construction details 
and ceiling, wall and floor insulation in each house 
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cated in laboratory tests. Infiltra- 
tion assumptions are approximate 
at best. For instance, tightly con- 
structed and well insulated struc- 
tures, in which infiltration is re- 
duced to a minimum, may require 
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special consideration as far as 
moisture and odor removal are 
concerned. 

It appears probable that heat- 
ing demands of a structure are, to 
an appreciable extent, dictated by 





ventilation needs and that in rs 


structures, either artificial y 
tion or some internal means of 
moisture and odor removal may be 
required. The actual structure t 
be heated either rests upon or jg 
sunk into a mass of earth of hj 
heat capacity and relatively high 
thermal conductivity. 


The structure to be heated js 
subjected periodically to a 
intensity solar radiation field ang 
a portion of this energy is absorbed 
on the outside surface of the struc. 
ture and a portion is transmitted 
through fenestration to the inte. 
rior. The outside of the structure 
is subjected to varying tempera. 
tures, varying wind conditions 
rainfall and snowfall and solar rm. 
diation, and the inside to a vari 
of unscheduled heat and moisture 
gains. It is designed and heated 
that it may provide comfortable 
living conditions for people who 
live, work, and play inside; yet, 
we are not always certain of the 
effects of these living habits upon 
heating demands of the structure, 


In recognition of these gaps in 
our technical information, two test 
houses were constructed to provide 
field laboratories in which answers 
to a number of these questions 
could be obtained. These houses 
were provided with simulated liy- 
ing loads under accurate control 
and were fully instrumented to 
provide complete information on 
operating characteristics. A com 
tinuous record of the external en- 
vironment was provided through a 
recording of weather conditions, 
including solar radiation. Soil 
analyses were made adjacent to 
the structures, and the earths 
temperature variations recorded 
through a thermocouple well and 
adjacent to foundation wall. 


Heating requirements of each 
room of the structures were moni 
tored independently with separate 
electric resistance heaters zoned 
and metered to define the heating 
requirements for various areas. In 
short, an attempt was made to pr 
vide a complete picture of the in- 
terplay of various heating dem 
and heating losses to which a struc 
ture is subjected when placed if 
the transient environment in which 
it actually exists. This first article 
describes details of the structures, 
instrumentation, operating 


ASHRAE JOURNAL 








aoa a 


Eco Feast e® 2 wea eos evs 


Rear em 


sau0uS 


Poaoszeess wo 


dl 


Bsea4asyc/ 2 





Zaps in 
VO test 
rovide 











tion for the first winter's tests, and 
test objectives. Future articles will 
discuss the results obtained. 


FIELD LABORATORIES 
AND THEIR ENVIRONMENT 


Two test houses were constructed 
on adjacent 120 x 135 ft north- 
south oriented lots on the edge of 
Stillwater, Minn., 18 mi east of St. 
Paul. They are identical except 
for differences in insulation. Each 
was constructed with a system of 
panel wall components’ with ap- 
proximately 1100 sq ft of living 
area. Fig. 1 shows an aerial photo- 

aph of the houses and Fig. 2, a 
os floor and basement floor plan. 
The houses are north oriented. 
Both have approximately the same 
solar radiation exposure on the 
east, south, and west; shadow pat- 
ten photographs were taken at 
different times of the year to de- 
termine this point. 

Table I presents a summary 
of sq footage of floor space, cal- 
culated design heat loss in Btu per 
hr, and wattage of electric heating 
elements installed in each room. 
All rooms on the first floor and the 
recreation rooms are heated by 
convection type baseboard electric 
units. Two 2000-watt blower type 
electric heating units were placed 
in the laundry areas of each house. 
During the early part of the first 
winter, line voltage thermostats 
were used in 7 different zones in 
each house. Later, two piece, low- 
voltage thermostats were installed 
in order to provide more precise 
temperature control needed in 
these comparisons. These units 
cycle the heating elements ap- 
proximately 10 times per hr and 
provide temperature control within 
approximately + 0.25 F. 


House Construction and Heat 
Demand Calculations — Both test 
houses are identical with the ex- 
ception of differences in type and 
thickness of wood fiber blanket in- 
sulation as shown in Table II. 
Over-all heat transmission coeffi- 
cients as determined by calculation 
(corrected for framing heat loss) 
and guarded hot box test are in- 
cluded. Basement recreation room 
exterior walls in each house were 


—_— 
*Iu-Re-Co system of construction consists of 
Preassembled modular 4 x 8 ft exterior wall, 
ntow and door panels (2 x 4 studs are 24 
On center) and roof trusses paced 24 in. on 
- Conventional exterior and interior finish 
Materials are used to complete the house. 
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TABLE | 


SUMMARY OF HEAT LOSS CALCULATIONS OF FIRST FLOOR 
AND BASEMENT ROOMS FOR ONE-HALF AND ONE AIR 
CHANGES PER HR AND THE INSTALLED HEATER CAPACITY 


FOR EACH ROOM 





Calculated Btuh Heat Loss* Installed 
House "A" House "B" Heater 
Area Air Change Air Change Capacity 
Room Sq Ft ! Vp 1 Vy Watts 
Living Room? 448 16,498 13,552 17,071 14,126 4,400 
Kitchen 106 2,992 2,293 3,112 2,413 800 
Master Bedroom 160 5,294 4,249 5,529 4,485 1,600 
Master Bath 42 1,386 1,113 1,451 1,178 600 
NW Bedroom 150 5,045 4,059 5,321 4,335 1,600 
Den 142 4,734 3,553 5,010 3,829 1,250 
Shower 36 683 447 710 474 600 
First Floor : 
Sub Total* 1,084 36,633 29,266 38,204 30,840 10,850 W. 
37,031 Btu 
Stair well® 40 695 695 695 695 1,000 
Recreation Room‘ 329 546 546 570 570 3,750 
Laundry*® 288 2,072 2,072 2,140 2,140 4,000 
Basement 
Sub Total® 657 3,313 3,313 3,405 3,405 8,750 
Total House 1,741 39,946 32,579 41,609 34,245 19,600 W. 
66,895 Btu 


® Calculation based on double glazed windows and storm doors. 
subtract 3419 Btu from total first floor heat loss. 


> Includes hall — 68 sq ft 


For triple glazed windows, 


¢ Basement heat loss calculated at 44 air change per hr and 50 F average inside air temperature 


insulated with %-in. blanket be- 
tween 2 x 2 in. furring and %-in. 
insulating plank interior finish. The 
exterior walls in both laundry 
rooms were uninsulated. 

Wall panels were constructed 
in the shop with 25/32-in. insu- 
lating board sheathing, 4 x 8 ft 
applied to 2 x 4 in. studs, 24 in. on 
center. Sheathing overlapped on 
panels %4-in. at sides and bottom 
when panels were erected. A strip 
of sheathing about 12 in. in width 
was applied to the base of the wall 
to cover joists and sill plate. Ex- 
terior finish on east, west and south 
walls is insulating board shingle 
backer and prestained cedar shin- 
gles with 12 in. exposure. 

Shingles on House A are buff 
color and on House B, light green, 
but laboratory tests, to determine 
equilibrium temperatures when ex- 
posed to sunlight, indicate prac- 


tically no difference in solar ab- 
sorption between the two colors. 
North wall of the two bedrooms is 
red face brick veneer and the two 
walls of the open porch are faced 
with %-in. hardboard panels, 
painted. 

Between the masonry wall and 
sill plate, a wood fiber sill sealer 
blanket insulation was used. Joists 
are 2 x 10 in., spaced 16 in. be- 
tween centers. The subfloor is %- 
in. plywood with vinyl tile in the 
entrance hall, kitchen, bathroom, 
and shower room and %-in. oak in 
living room, dining room, and three 
bedrooms. After wall insulation 
was installed, 12-in. gypsum wall- 
board interior finish was applied. 

Roof construction was %-in. 
plywood on roof trusses placed 24 
in. on center. There is a roof over- 
hang of 24 in. from the wall and 7 
screened openings in each of the 


TABLE Il 


SCHEDULE OF INSULATION USED IN EACH HOUSE WITH 
CALCULATED AND HOT BOX TEST "U" VALUES. 


House Construction Thickness 
A Ceiling 5 in. 
Walls 35 in. 
Floor 2 in. 
B Ceiling 35% in. 
Walls 2 in. 
Floor lin. 


Balsam-Wool Blanket Insulation 


“U" Value 
Liners Calc." Hot Box Test 
Reflective 049 046 
Regular 062 .057 
Regular .078 .082 
Reflective .060 .056 
Reflective .062 .066 
Reflective .063 .071 


® Calculations corrected for heat loss through framing members (10% for ceiling and floor 


joists, 15% for wall studs, plates, and headers). 
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Fig. 4 Cone 
heaters and relay 
in kitchen simu- 











north and south soffits which pro- 
vide a total of 203 sq in. of unre- 
stricted opening between the in- 
sulation and roof sheathing. 

These are provided with cov- 
ers in order that varying amounts 
of ventilation can be achieved. 
East and west gable walls have 
screened vents with a total free 
area of 318 sq in. House A is fin- 
ished with dark brown asphalt roof 
shingles and House B, with dark 
green shingles. Again, solar ab- 
sorption studies indicate very little 
difference between these colors. 
After the ceiling insulation was 
installed, 1 x 4 in. stripping was 
nailed to the bottom of trusses, 16 
in. on center, as a base for %-in. 
gypsum wallboard interior ceiling 
finish. 

All windows were weather- 
stripped wood sash with welded 
double glass. A removable third 
pane was installed from the exte- 
rior with clips. Window and door 
areas were approximately 15% of 
gross wall area. Fig. 3 presents a 
cross section drawing of the con- 
struction and insulation used in 
both houses. The living -dining 
room and three bedrooms were 


lating occupancy. 
Dishwasher oper- 
ates 50 min daily 
at 7 p.m. 


Fig. 5 Program- 
mer enclosed in 
plastics case lo- 
cated in laundry 
room which oper- 
ated appliances 
and heaters simu- 
lating family of 
four in each house 


furnished with major pieces of fur- 
niture to occupy space and provide 
heat storage capacity. 


Simulated Occupancy — Demands 
made upon a heating system are 
dependent to an appreciable extent 
upon living habits of the occupants 
of the space. For this reason, it is 
difficult to arrive at rational con- 
clusions from field data. It was, 
therefore, decided that a controlled, 
simulated occupancy would be de- 
fined and installed in order to pro- 
vide heat and moisture supple- 
ments normally added by occu- 
pants. 

A family of four consisting of 
two males, both old enough to be 
considered adults, one adult fe- 
male, and one child was _postu- 
lated and heat and moisture gains 
to the space from these occupants 
based upon data available in the 
1960 ASHRAE GUIDE. It was 
assumed that the family slept 8 hr 
in the house and averaged an addi- 
tional 7 hr of more active life in 
the living space. Simulated loads, 
as shown in Table III, were 
actually distributed over a longer 
period of the day. Total heat sup- 
plied by the occupants was pro- 


TABLE Ili 
HEAT SIMULATION FOR OCCUPANCY 


Location Period 
of of Operation 
Simulator Operation Hr Per Day 
Living Room = 8 a.m.- I | p.m. 15 
Kitchen 8 a.m.-I1 p.m. 15 
Master 
Bedroom Il p.m.- 7 a.m. 8 
Bedroom 11 p.m.- 7 a.m. 8 
Den 11 p.m.- 7 a.m. 8 
40 


were measured in the living room. 


Total Heater Connected 


Heat Simulation 


Load Btu Per Day 
kw hr Sensible Latent Total 
.150 5759 1920 7679 
.100 3840 1280 5120 
015 3072 1024 4096 
.100 2048 682 2730 
.075 1536 512 2048 


Total Heat Input, Btu/Day 21,673 


fie BER oe 








vided through electrical cone heat- 
ing elements and a proportion of 
this heat translated to a moisture 
load by operation of a humidifier 
in which sensible to latent heat 
was translated by absorption of 
heat from the air. 

Operation of refrigerator, 
range, freezer, television set, lights 
and miscellaneous electrical appli- 
ances were also simulated through 
the operation of electrical cone 
heaters of appropriate size. How- 
ever, the electric dishwasher, water 
heater, shower bath, clothes washer 
and clothes dryer were actually 
operated with cycling controlled 
by a programmer. 

Table IV presents a summary 
of simulated utility loads for this 
family of four persons as selected 
for these tests. The first column 
of this table shows the simulated 
or actual appliance load, and col- 
umn 2 shows the period of use per 
day. Column 3 shows the actual 
connected load of the unit and 
column 4, the kilowatt hr per day 
for the actual or simulated ap- 
pliance. Column 5 provides ex- 
planatory comments on the basis 
for simulation. References at the 
bottom of the table indicate the 
source material upon which these 
assumptions were based. 

Fig. 4 shows one of the simu- 
lated heat producing units located 
in the kitchen of the residence. 
This unit is composed of two cone 
heaters covered with protective 
hardware cloth and equipped with 
a relay controlled by the pro 
grammer, which also controls ap- 
pliances. In this case, one of 
heaters supplies the heat for lights 
and miscellaneous appliances 
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the other supplies the heat equiva- 
Jent of the occupants while in the 


kitchen. 
The heart of the load simu- 


ation equipment was the pro- 


mer shown in Fig. 5. This 


‘consists of 14 plastic cams with 


gne cam representative of each 
activity. This was equipped with 
a %4-hr clock and the cams tripped 
microswitches which, in turn, oper- 
ate the relays to power individual 
simulating heaters or actual appli- 
ances. 


INSTRUMENTATION 


Measurement of heating demands 
and inside and outside environ- 
ment were provided by (a) an elec- 
trical power input measuring sys- 
tem, (b) a temperature measuring 

stem, (c) a moisture measuring 
system, and (d) an external envi- 
ronment measuring system. Each 
will be discussed in turn. 


Electrical Energy Input — Electri- 
cal energy consumption was re- 
corded in each house by nine in- 
dividual room meters and by two 
demand meters. The living room, 
kitchen, northwest bedroom, south- 
west bedroom, den, bath and 
shower on the first floor were me- 
tered individually and, in addition, 
meters were provided for base- 
ment laundry room and basement 
recreation room (including stair 
well). All individual room meters 
were calibrated to an accuracy of 
+0.01%. Fig. 6 shows the location 
of individual room meters, demand 
meters, and electric clock. Not 
shown is camera equipment lo- 
cated in each house which photo- 
graphed the meter panel board at 
12 midnight each day. A timer 
was set to operate flood lights and 
through a 30-second delay bimetal 
tube, the cameras recorded meter 
readings. During daily inspection 
of the houses, camera equipment 
was manually operated and reset 
for the following midnight photo- 


graph. 


Temperature Measuring System — 
A total of 303 copper-constantan 
thermocouples were used to define 
temperatures inside and outside 
houses. Of these, 78 were recorded 
automatically every 24 min and 
145 were read manually each week 
and were controlled by selector 
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Fig. 6 Central meter panel on east wall of laundry room 
has 9 individual meters and 2 demand meters 


switches. An additional 80 ther- 
mocouples, installed to determine 
specific conditions, were read pe- 
riodically when information was 
needed. All continuous recordings 
were made by means of two re- 


cording potentiometers and the 
manual readings, by means of a 
portable potentiometer connected 
to a manually actuated stepping 
switch. 

Room temperature gradients 


TABLE IV 
UTILITY LOAD SIMULATION FOR FAMILY OF FOUR 
Connected Total kw hr 


Total Use Load 


Simulation Per Day kw 
Actual Operations: 
Washer 50 min .30 
Dryer 55 min 4.24 
Dishwasher 50 min 1.02 
Water Heater Automatic 2.60 


Simulated Operation: 


Refrigerator 12 hr 10 
Freezer Continuous 25 
Range 100 min 2.00 
Television 6 hr 15 
Lights & Misc Continuous 14 


1 ASHAE GUIDE 1959, Chapter 56 


Consumption 
Per Day 


Basis for Simulation 


25 7 complete wash cycles per week of 


8# canvas cloths washed each 
cycle.* ° 


3.90 7 complete drying cycles per week 


of 55 min per cycle. 8 wet 
canvas cloths taken from washer 
dried each cycle. * ° 


85 Average daily use estimated at one 
5 


load per day.” * 


14.16 Operates automatically to supply 


approximately 60 gal of 150 F water 
daily (37 gal simulating baths, 4 
showers per day, lavatory use and 
losses; 7 gal for dishwasher; 16 gal 


for clothes washer).” * * 


1.20 Total daily kw hr consumption. Based 


on 50% operation and equals aver- 
age monthly consumption. * * 


1.80 Total daily kw hr consumption equal 


to 4 hp freezer operating '/3 of 
time and equals average monthly 
consumption. * * * 


3.40 Total daily kw hr consumption for 


100-min operation equal to average 
monthly use for large cities.” * * 


75 Total daily kw hr consumption equals 


6 hrs average daily use. * 


3.36 Total daily kw hr consumption equals 


average monthly consumption for 
misc. appliances, [e.g., toaster, 
mixer, radio, clock, etc.) and light- 
ing. * 


2 Association of Edison Illuminating Companies, “Report of Load Research Committee 


1957-1958”, April 1959 


3 Association of Edison Illuminating Companies, “Report of the Residential and Rural Loads 


Subcommittee”, June 1959 


* Potomac Electric Power Company, “Elements of Load’’, April 1959 
5 Data on manufacturers’ published figures and experience of sales personnel submitted by 


Minnesota Power & Light Company 
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were measured in the living room, 


at the floor, three and 60 in. above 
the floor, three in. below the ceil- 
ing and at ceiling surface. In addi- 
tion, recording resistance _ ther- 
mometers with a nickel bulb lo- 
cated near room thermostats pro- 
vided continuous strip charts of 
room air temperatures in each 
house. All air thermocouples were 
shielded from radiation effects by 
means of concentric foil covered 
rings which permitted free air cir- 
culation but eliminated warm and 
cold radiation effects from window 
and wall surfaces. 

Wall, ceiling and floor surface 
temperatures were measured at 22 
locations. In addition, the tem- 
perature gradients through the 
north and south walls were meas- 
ured at both the 60 in. level and 
across plate. Temperature gradi- 
ents were also measured through 
the floor and ceiling constructions, 
both above and below the thermo- 
couple “trees” provided to measure 
room air temperatures. Both attic 
and crawl space air temperatures 


and _ surface temperatures were 
measured. 
Ground temperatures are 


measured in the basement 2 ft, 1 ft 
and 4 in. below the surface as well 
as on the surface of the slab. Ex- 
terior block wall temperature was 
taken at 6 in., 2 ft, 4 ft and 6 ft 
depths outside the recreation room 
on the north and west walls and 
outside the laundry room on the 
west and south walls. In addition, 
soil temperature measurements 
were taken to a depth of 10 ft at 
a point 20 ft west of House B and 
65 ft east of House A. These tem- 
peratures were recorded at the sur- 
face and at 1, 2, 3, 4, 5, 6, 8 and 10 
ft depths. Complete soil analyses 
were made at the time thermo- 
couples were installed. 

Fig. 7 shows the instrument 
room located in the basement and 
provided as a central point for lo- 
cating potentiometers and auto- 
matic selector switches for tem- 
perature programming equipment. 


Moisture Measuring System—Con- 
tinuous readings were made of 
relative humidity in the living 
spaces of both houses by two re- 
cording hygrometers. Relative hu- 
midities were checked weekly with 
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southwest and northwest bedrooms, 








a sling psychrometer in all rooms 
including attic and crawl spaces. 
In addition, periodic moisture 
measurements were made in the 
wall plates below the kitchen sink, 
shower room, northwest bedroom, 
and in the crawl space in the plate 
located above the concrete block. 
Moisture probes were permanently 
imbedded in plates at all measur- 
ing points and a Delmhorst mois- 
ture meter was used to record 
moisture contents. 


External Weather Measuring Sys- 
tem — A U.S. Weather Bureau type 
instrument shelter? was located 
midway between Houses A and B 
and contained a resistance type 
thermometer for air temperature 
measurements taken once every 
2% min. In addition, a weather 
instrumentation mast was located 
approximately 100 ft south of both 
houses to provide records taken at 
a 30 ft elevation of wind speed, 
wind direction and solar radiation. 
The solar radiation was measured 
by an Eppley 10 junction pyrheli- 
ometer connected to a _ millivolt 
recorder. Weather mast and air 
temperature instrument shelter are 
shown in Fig. 8. 


OPERATION PROCEDURES 


Although it was recognized that 
there was some merit in operating 
both houses under constant condi- 
tions throughout the winter, it was 
felt that it was more desirable to 


* Model No. 176—Science Associates, Inc. 
Princeton, N. J. 


Fig. 7 Instru- 
ment room in 
basement con- 
tains 2 recording 
potentiometers 
. and selector 
switches for read- 
ing temperatures 
with portable po- 
tentiometer 


explore various operating combi- 
nations so that a wider variety of 
data might be obtained. For this 
reason, a varying schedule of oper- 
ation was followed and for the pe- 
riod from October 31 to June 1, 
the houses were operated under 
conditions for full load simulation 
37% of the time; under heat simu- 
lation, 15% of the time; and under 
conditions of no simulated load, 
48% of the time. During 55% of 
the heating season, the houses 
were operated with triple glazing 
on windows and for the remaining 
45% of the season, with double 
glass. 

For the initial two months of 
operation or approximately 25% of 
the heating season, houses were 
operated with the living room 
maintained at 72 F; baths, at 75F; 
bedrooms, at 68F; and _ stairway 
and basement, at 65 F. During this 
period, heat distribution charac- 
teristics were determined and fol- 
lowing this, all rooms, with the 
exception of basement and stair- 
way, were set at a constant room 
temperature of 70 F. The basement 
was heated to 65 F in two-hr cycles 
each day for a portion of the time, 
continuously on 24-hr cycles for 
another period, and no heat was 
supplied during a third period. A 
complete schedule of the different 
phases of operation together with 
an analysis of results will be pre- 
sented in a subsequently to be pre- 
pared paper. 

It was recognized that it would 
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impossible to artiticially simu- 
te infiltration through door open- 
‘os and for this reason, a schedule 
twelve door openings for en- 
ance to or exit from the houses 
were provided manually. These 
nings were according to a fixed 
ghedule and a logbook was pro- 
yided to record these and all other 
manual activities to which the 
houses were exposed. During one 
iod of operation, the door open- 
were increased to 24 per 
hr period and during a few brief 
tiods when inspection of the 
uses occurred, a much higher 
number of entrances and exits were 
recorded. Particular care was taken 
to obtain an equal number of door 
openings and entrances to each 
house. It was recognized that the 
yentilation to which a house is 
exposed is, to a great extent, dic- 
tated by the living habits of the 
occupants, and that this varies 
markedly between families. In the 
present tests, door openings to 
which each house was exposed de- 
fned the simulated living habits 
for this particular simulated family. 
Additional ventilation was pro- 
vided by operation of the kitchen 
exhaust fan during the periods of 
simulated cooking operations and 
the ventilation fans for the shower 
room during the periods when the 
showers were in actual operation. 
Further, it was recognized that 
under actual operating conditions 
when very high humidities are ex- 
perienced, ventilation is usually 
provided by the occupants in order 
to alleviate these conditions. This 
ventilation is normally provided by 
additional door or window open- 
ings. In the simulated operation, 
ahumidistat was installed to oper- 
ate the central shower fan upon de- 
mand whenever predetermined ex- 
cessive humidities were experi- 
enced. Doors extending from floor 
to ceiling permitted good circula- 
tion of air when the fan operated. 
Each house was _ inspected 
daily and these inspections in- 
cluded checking operation of the 
Programmer, circuit breakers, hu- 
midifiers, all appliances and all 
recording equipment. All electric 
Meters were read and camera 
quipment used to record the mid- 
hight meter readings was checked 
and film advanced. All water con- 
sumption meters were read, and a 
of clothes which had been 
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washed in the electric washing ma- 
chine shifted to the dryer. Drapes 
and shades in each room were in- 
spected and any window condensa- 
tion noted. Operation of dish- 
washer, range, fan, and the shower 
and shower fans were all checked. 

The total amount of 1.2 gal 
of water was introduced daily into 
each house by the humidifier to 
simulate the calculated .96 and .24 
gal water given off by occupants 
and cooking, respectively *. Daily 
consumption of all outside service 
meters were also read and snow 
depth, if any, adjacent to the house 
on all sides recorded. All vents were 
checked to make certain that they 
they were not obstructed. An exact 





Fig. 8 View looking south 
showing U.S. Weather Bu- 
reau type instrument shelter 
and in background, 30-ft 
weather mast containing 
pyrheliometer, weather vane 
and anemometer 


schedule of operation was provided 
with each item to be accomplished 
in sequence in order that there 
would be no variations from day 


to day. 
OBJECTIVES 


The introduction presented the 
broad objectives which dictated 
the planning of this research 
program. More specifically, they 
may be subdivided as (a) heat loss 
studies, (b) temperature studies, 
and (c) moisture studies. 

1“Research in Humidity Control”, Bulletin 


No. 106, Engineering Experiment Station, 
Purdue University, 1948. 


Heat Loss Studies — One of the 
principal objectives of the first 
winters studies was to determine 
actual energy requirements and 
operating costs under a variety of 
defined and controlled inside con- 
ditions and a complete monitoring 
of the outside environment. These 
tests have permitted study of ceil- 
ing, wall and floor insulations and 
the effects of a variety of weather 
conditions including solar radiation 
and wind speed and direction upon 
the energy consumption of indi- 


-vidual rooms as well as the com- 


plete houses. They have also pro- 
vided a comparison of actual heat 
loss requirements with calculated 
heat losses. 


Temperature Studies — Detailed 
temperature measurements have 
permitted studies of room air tem- 
perature stratification and a com- 
parison of wall temperature gradi- 
ents with calculated gradients 
under different operating condi- 
tions. These studies include investi- 
gation of crawl space and attic air 
temperatures under different venti- 
lation conditions and basement 
area and ground temperatures with 
seasonal variations. 


Moisture Studies — Conducted to 
determine upper limits of indoor 
relative humidity as a function of 
the external enviornment, and field 
studies of effects of double versus 
triple glazing. 


Future Studies—It is intended that 
these houses be operated during a 
second winter and that one house 


. be occupied by a family of 4 peo- 


ple living under normal conditions. 
The second house will be operated 
under simulated conditions out- 
lined previously for the entire heat- 
ing season. This will permit a com- 
parison of simulated conditions 
with actual living conditions and 
will permit a further evaluation of 
actual heat energy requirements of 
residential structures. 


ACKNOWLEDGMENTS 


This study was sponsored by Wood Conversion 
Company which wishes to acknowledge the valu- 
able assistance and cooperation of Dr. R. C. 
Jordan, Professor and Head of the Mechanical 
Engineering Department, University of Minne- 
sota, as technical consultant on the project. 
Also the Andersen Corp.; Minneapolis-Honey- 
well Regulator Company; Edwin L. Wiegand 
Co.; Northern States Power Co., all of whom 
have contributed liberally duri the planning 
and executing of the work. he Minnesota 
Light and Power Co. also assisted in planning. 


43 











Rapid and precise control procedures 


are essentials for quality 


Thermoelectric materials 


Because the usefulness of thermo- 
electric materials, such as bismuth 
telluride and lead telluride is a re- 
sult of their unusual electrical and 
thermal properties, rapid and pre- 
cise control procedures are essen- 
tial to insure the quality of mate- 
rial being produced. 

In our laboratories the ratio Z 
is used as the figure of merit on 
which our evaluation is based. This 
is defined as: 

S? 
2 =| C* 
eK 
where 
S = Seebeck coefficient uv/C 
p = Resistivity ohm-cm 
K = Thermal conductivity 
watts/deg cm 


RESISTIVITY 


Resistivity is the most sensitive 
quality control and is the most 
easily measured. We use an ac 
method; since these are thermo- 
electric materials, the use of any 
appreciable de current would create 
both temperature and potential dif- 
ferences between the ends of the 
ingot which interfere with the 
measurement. The use of small dc 
currents is satisfactory but there 
are problems in amplifying small 
de voltages. 

A block diagram of the ap- 
paratus is shown in Fig. 1. It con- 
sists of an audio generator, the out- 
put of which is stepped down 
through a filament transformer in 
order to get sufficient current 
through the sample. A standard 
0.1-1.0 ohm resistance decade is 


G. V. Downing, Jr., is active in Physical and 
Inorganic Chemical Research with the Merck 
Sharp & Dohme Research Laboratories, Div. of 
Merck & Company, Inc. This paper, here 
somewhat condensed, was presented as “Pro- 
duction Control Testing of Thermoelectric 
Materials” at the ASHRAE 67th Annual Meet- 
ing, Vancouver, B. C., June 13-15, 1960. The 
complete paper will appear in TRANS- 
ACTIONS. 
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placed in series with the sample. 
The voltage across this can be 
switched to the vacuum tube volt- 
meter, and hence the current 
through the sample can be deter- 
mined and the output of the gen- 
erator adjusted to give a “known” 
current, usually 100 or 200 milli- 
amp. 

The voltage across a 1 cm 
interval on the ingot is measured 
by a two-point probe; this voltage 
is amplified and read on the meter. 
The amplifier is adjusted to a gain 
of 100 by switching the input across 
the standard resistor and adjusting 
the volume control. 

Resistivity is measured at 1 
cm intervals along the ingot at two 
points on the circumference and 
the resulting profiles must fall 
within certain limits. A range of 
+15  10* ohm-cm is allowed 
in the case of bismuth telluride. 
Usually, there are regions at the 
extreme ends of the ingot which 
fall outside the range and these are 
then cut off. Typical values are 


‘10 — 15 X 10* ohm-cm for “p” 


type and 5 — 10 X 10* ohm-cm 
for “n” type material. 

The time required to obtain a 
profile by construction of a multi- 


point probe has been considerably 





rapid routine basis. 


How to obtain satisfactory measurements in minimum time 
on the many samples which are submitted to a control labora- 
tory is the task considered here. 


Author Downing reports upon a procedure which reduces 
the time required to obtain a resistivity profile to about five 
minutes. It also reduces uncertainties in the measuring of 
thermal conductivity to permit a routine test with truly com- 
parable results. Also described are procedures for measuring 
Seebeck voltage and thermal conductivity accurately on a 
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decreased. The points are spaced 
1.00 cm apart along the probe. By 
means of a switch the voltage 
across each pair of points is meas- 
ured in turn. By adjusting the cur- 
rent in proportion to the area, the 
resistivity is read directly off the 
meter and, therefore, may be 
plotted directly. 

Time required to obtain a pro- 
file is of the order of five minutes. 


SEEBECK COEFFICIENT 


The ingot which now has a uni- 
form resistivity profile is next meas- 
ured for Seebeck coefficient. The 
ends of the sample are coated with 
a thin layer of In-Sn amalgam. It 
has been found that this wets the 
materials readily and is easily ap- 
plied. It affords good thermal and 
electrical contact to the end of the 
ingot. 
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The ingot is now placed in the 

atus as shown in Fig. 2 with 
, copper constantan thermocouple 
atthe base, and the heater with the 
thermocouple through the center 
sclamped firmly onto the top. Cot- 
ton is placed around the ingot to 
mt down convection. The heater is 
mun at a voltage which gives a tem- 
perature differential of about 10 C, 
and the system is allowed to equi- 
lbrate for 15 to 20 min. The 
thermocouple emf’s and the emf 
between the copper leads at each 
end of the ingot are measured with 
a Type K potentiometer and the 
Seebeck coefficient calculated ac- 
cording to the formula: 


E, 
Sox x 10° uv/C 
[Et — Et] x f 

E:= emf between copper leads ex- 
pressed in mv. 

Et:=emf of hot thermocouple in 
mv. 

Et, = emf of cold thermocouple in 
mv. 

= conversion factor C/mv. 





The method is reproducible to 
+3 uv/C with variables in the 
temperature at the hot junction or 
in the length and diameter of the 
sample showing no effect. 

Specifications call for “p” type 
material having a Seebeck coeffi- 
cient greater than + 180 uv/C and 
‘)’ type greater than — 160 uv/C. 
Normal values are +200 to 220 
uv/C for “p” type and —180 to 
190 uv/C for “n” type. 

The sign of the Seebeck coeffi- 
cient also determines the type of 
the material “p” or “n” for a posi- 
tive or negative sign respectively. 
In addition, we use a thermal volt- 
age probe with a heated copper 
tip and a copper reference probe 
to examine the ingot for any evi- 
dences of segregation resulting in 


change of type. 


THERMAL CONDUCTIVITY 


The method for measuring thermal 
conductivity is a steady-state one. 
After this method had been de- 
veloped there came to our atten- 
tion an article by Ioffe which stated 
plans for an apparatus of this type. 
It is actually a logical outgrowth 
of the transient method. Investi- 
gating this method showed that it 
lacked the reproducibility of ours 
and because of the computation, 
time involved was no more rapid. 
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The apparatus is extremely 
simple and is shown in Fig. 3. The 
theory is that the heat put into the 
heater exactly balances the heat 
lost through the sample which is 
placed on a cold sink. By main- 
taining the heater at room tempera- 
ture no heat flows to or from the 
surroundings, thus greatly simpli- 
fying the insulating problem. 


In operation, the aluminum 
cold sink is placed in the stainless 
steel dewar which is filled with 
crushed ice and water. The lid to 
which a small stirring motor has 
been attached is placed on the 
dewar. An aluminum plug, the 
upper half of which is machined 
to the same diameter as the sam- 


(Continued on page 46) 
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One-man control center 


Behind the completely supervised 
operation of entire air-conditioning 
system in the new First National 
Bank building, Minneapolis, is a 
control center from whose console 
one man checks, correlates and 
controls temperatures throughout 
the 28-story building . . . snaps on 
or off fans for the 52 air-handling 
systems . . . checks all key tem- 
peratures as interior air is heated, 
cooled, humidified or dehumidified 

. controls water pressures and 
flows throughout the air-condition- 
ing system. 

This facility is illustrated on 
the cover of this issue of the 
JOURNAL. Simply by pushing 
buttons, the engineer can change 
from day to night operation; from 
winter to summer control. Elec- 
Edwin F. Snyder is manager of product develop- 
ment for the Commercial Div of the Minne- 
apolis-Honeywell Regulator Company and vice 


chairman of the ASHRAE Research Advisory 
Committee #6—System Analysis. 


tronic signals are used to control 
pneumatic motors and valves. 
Color-coded diagrams on the 
panel provide visual references to 
the relationships of all system com- 
ponents. Temperatures in any zone 


Fig. 1 


correlates temperatures in 28-story building 
operates fans for 52 air-handling systems 
checks all key temperatures 


regulates water pressures and flows 


on any floor can be read on either 
of two precision indicators by 
pushing a button. Turning of a 
knob adjusts these temperatures 
upward or downward. 

This building has in excess of 


Cooling water from three 500-ft wells 


is circulated through the condensers serving 
these two (1000-ton and 850-ton) centrifugal 
compressors and then rejected to a storm 
sewer connection 











THERMOELECTRIC MATERIALS ——DOWNING 





(Continued from page 45) 
ple, is placed in the sink. This plug 
has a small hole for a thermocouple 
drilled quite close to its upper sur- 
face. 

The sample which is about 1 
cm long is prepared by machining 
a smooth surtace on each end. It 
is then attached to the sink with 
a thin film of stopcock grease such 
as “cellogrease.” The heater is 
made from a copper cylinder of the 
same diameter as the sample. A 
small hole for a thermocouple is 
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drilled close to one face. A coating 
of nail polish is applied and the 
heating wire is wrapped around 
the cylinder. 

A length of about 12 in. is 
used which gives a resistance of 
about 35 to 40 ohm. Flexible cop- 
per leads of No. 30 wire are at- 
tached to the ends of the heater 
wire, and the assembly is wrapped 
with tape. The resistance of the 
heater is measured accurately with 
a Wheatstone bridge. 


The heater is attached to the 
top of the sample with the same 
grease. No. 30 copper-constantan 
thermocouples are inserted in the 
holes in the heater and sink. Blocks 
of styrofoam insulation with holes 
cut out are used for insulation. 

The current through the heater 
is adjusted by means of the rheo- 
stat until the heater thermocouple 
is at the same temperature as the 
ambient. Because of the relatively 
small mass of the heater and the 
relatively poor thermal conductiv- 
ity of thermoelectric materials, the 
heater responds quickly to changes 
in current. 
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400,000 sq ft of space, is entirely 
air-conditioned with two separate 
systems, one for the 5-story bank, 
the other for the 23-story tower. 
The air-conditioning problem is 
compounded by a glass area of 
nearly 2000 windows and Minne- 
apolis temperature extremes of 100 
above in summer and 30 below in 
winter. 

Both bank and tower are pro- 
vided with interior and perimeter 
air-handling systems. Tempera- 
tures for the interior systems are 
controlled from the supervisory 
center, as are those for the air and 
water in the perimeter induction 
units. However, individual thermo- 
stats vary the water flow through 
the induction unit coils, giving a 
15F temperature differential be- 
tween interior and perimeter zones 
for individual comfort. 

Air-handling equipment is on 





Fig. 2 This First 
National Bank 
building in Min- 
neapolis consists 
of a 5-story bank 
and 23-story tow- 
er air conditioned 
by separate sys- 
tems but central- 
ly controlled 


the 27th, 6th and sub-basement 
floors. There are 29 supply systems, 
23 exhaust. Powered by a total of 
750 hp, system fans move nearly 
900,000 cfm through nearly 20 
miles of ducts. Some 25 miles of 
steam and water piping supply 
2200 cooling units. Temperatures 
throughout the entire building are 
controlled by 1200 thermostats. 
Each interior system cooling 
coil has a separate 60 hp pump in 
the basement circulating chilled 
water through building risers. The 
small pumps, on 27, 6 and sub- 
basement floors, draw from this 
bulk flow to feed individual cool- 
ing coils and overcome friction 
within the coils. Diverting valves 
ahead of the pump shunt the 
chilled-water supply to the pump 
and thence to the coil, or send it 
into the return line. Temperatures 
of the chilled water supply and re- 
turn are indicated and recorded. 
All air for interior and perime- 
ter systems passes through elec- 


tronic air cleaners, which eliminate 
more than 90% of all dirt particles 
from incoming and recirculating 
air. Bank officials figure the 25 
electronic air cleaners will not only 
make substantial savings in air- 
conditioning operating costs, but 
will also drastically reduce clean- 
ing expenses as well as improving 
employee health and morale. 





Only 10 to 15 min are required 
to bring the system to equilibrium. 
The current is then measured by 
measuring the voltage across the 
standard resistor, and the tempera- 
ture of the cold sink is measured. 
The thermal conductivity is then 
calculated. 

PRxl 
Ax (Tu — Ts) 

I= current through heater 
R= resistance of heater 

l= length of sample 

A= area of sample 
Ta = temperature of heater 
Ts = temperature of sink 

The apparatus was checked by 
using borosilicate glass, and the 


c= 
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value obtained was 0.0105 watt per 
deg/cm which is the value given 
by the National Bureau of Stand- 
ards for this material. Reproduci- 
bility is + 2%. Typical values are 


given: 
Material 
Bi. Te; “p” 0.017 watt per deg/cm 
Bi. Tes “n” 0.0190 
PbTe 0.040 
Glass 0.0105 
Bi: Tesdoped 0.0153 


Some investigation was made 
of the errors inherent in the meth- 
od. One was the effect of sample 
length; since the entire sample is 
below room temperature, some 
error would be anticipated from 


heat flowing into the sample from 
the surroundings. 

It was found that glass sam- 
ples up to two cm in length showed 
no error, but longer ones gave the 
lower values one would expect. 
Thermocouples placed in the sam- 
ple showed a linear temperature 
drop for the two-centimeter sample 
but a non-linear profile for a 4-cm 
piece. 

This method has reduced the 
time and uncertainty in measuring 
thermal conductivity and made the 
measurement a practical one for 
routine purposes. Fifteen samples 
can ke run in a day with ease. 











Our ASHRAE : 
Environmental Research 


Environmental research activities 
of our Society have always elicited 
intense interest within and outside 
of the Society. Thus it is not sur- 
prising that the recent environment 
papers have produced extensive 
comment and discussion. Because 
of the widespread character of this 
interest, it seemed advisable at this 
time to reproduce for the JOUR- 
NAL some of the discussions which 
have been received along with re- 
plies to them, to explain points 
about which misunderstandings 
have arisen and to tell something 
about the present and future pro- 
grams. However, before discussing 
recent papers and the present pro- 
gram, it would appear desirable, at 
least superficially, to survey prior 
environment research by the So- 
ciety. 


HISTORICAL BACKGROUND 


The first significant contributions 
of the Society to our knowledge 
of environment were made _ in 
1923 when F. C. Houghten and 
C. P. Yaglou presented their dis- 


Burgess H. Jennings is Director of Research, 
ASHRAE 
Ohio. 


Research Laboratory, Cleveland, 





Fig. 1 Outside view of Environment Room 
of ASHRAE Research Laboratory in Cleveland 






Program 


BURGESS H. JENNINGS 


tinguished study entitled, Deter- 
mining Lines of Equal Comfort.’ 
The authors in the same year pre- 
sented a second paper entitled, 
Determination of the Comfort 
Zone.? The latter supplemented 
the first and developed the con- 
cept of “effective temperature,” a 
significant contribution at that time. 
This paper also presented the first 
comfort chart of the Society. The 
next step related to the comfort 
chart took place in 1925 when C. P. 
Yaglou and W. E. Miller presented 
a study entitled, Effective Temper- 
ature with Clothing.’ In this paper 
the previous comfort chart was 
modified to account for conven- 
tional clothing and considered in- 
dividuals normally clothed and 
slightly active. That chart, pre- 
pared in 1925, with hardly any 
change represents the comfort chart 
still in use by the Society. In the 
same paper, another chart was pre- 
pared which analyzed human re- 
sponse relative to air motion, a 
study in turn based upon Society 
work reported in 1924 by W. J. 







Fig. 2 View of Test Room undergoing cali- 
bration for radiant conditions before entry of 
subjects — globe thermometers in use 


McConnell, F. C. Houghten, and 
C. P. Yaglou entitled, Air Motion- 
High Temperatures, and Various 
Humidities — Reactions of Human 
Beings.* 

Society work relative to the 
comfort chart in its basic details 
was thus completed in 1925. This 
did not mean that additional work 
was not done by and for the Society 
subsequent to that date, as the sub- 
ject was extremely intriguing and 
a notably important one, but with 
one exception the other investiga- 
tions did not affect the comfort 
chart. This additional paper was 
presented in 1929 by C. P. Yaglou 
and Philip Drinker and entitled, 
The Summer Comfort Zone: Cli- 
mate and Clothing.’ In it the au- 
thors superposed on the comfort 
chart of 1925 a statistical summary 
of conditions representing comfort 
in summer and in winter. This ad- 
ditional information with but slight 
modification in redrawn form now 
appears on the current comfort 
chart in the 1960 GUIDE of the 
Society. 

The next important physiologi- 
cal work, done in the Society's 
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Laboratory, was reported in 1936 
when F. C. Houghten and Carl 
Gutberlet presented Comfort Stand- 
ards for Summer Air Conditioning.* 
This paper discussed a prior stand- 
ard of the Society and considered 
cooling shock on entry to air con- 
ditioned space in relation to out- 
side temperature variations. 

No matter how carefully re- 
search work is done and its results 
critically analyzed before publica- 
tion, criticism arises, and the en- 
vironmental work of the Society 
has not been an exception to this 
rule. In particular, the concept of 
effective temperature as a measure 
of equivalent thermal sensations 
for the individual has been sub- 
ject to criticism, largely because 
there appeared to be evidence that 
the effect of relative humidity on 
comfort was overemphasized by 
the slope of the effective tempera- 
ture lines. This fact led to a pleth- 
ora of other indexes being pro- 
posed, many of them with fine 
underlying research work of justi- 
fication. Space does not permit 
here a detailed description of these 
indexes, among which should be 
mentioned, Equivalent Warmth,’ 
Operative Temperature,* Equiva- 
lent Temperature,® The Heat-Stress 
Index,’” The Predicted Four-Hour 
Sweat-Rate Index,"' but they have 
been described quite adequately in 
the literature and summarized in 
references 12 and 13. In addition 
to this, Professor C. P. Yaglou, one 
of the co-originators of effective 
temperature, presented a paper in 
1947 entitled, A Method for Im- 
proving the Effective Temperature 
Index,’* in which he explored rea- 
sons why the influence of humidity 
in the comfort range appeared to 
be overemphasized. 

Not only continuing work car- 
ried on by other laboratories, but 
many field studies showed lack of 
agreement between observed ef- 
fects and the 1925 comfort chart 
of the Society. For many years, 
therefore, pressure was placed on 
the Society to re-evaluate the vari- 
ables associated with comfort and 
redetermine the important parame- 
ters. This thinking was culminated 
in 1950 by a recommendation of 
the Committee on Research of the 
Society to start planning a com- 
prehensive program with required 
facilities to permit the determina- 
tion of new data where required 
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and permit re-evaluation of other 
data that appeared to need further 
scrutiny. Although proposed in 
1950, active inauguration of con- 
struction, along with a simultane- 
ous study of all of the literature in 
this field, did not start until 1955; 
and it was not until 1957 that the 
new research facility at the Labo- 
ratory started in operation. 

From that time to the present 
the Laboratory has been in con- 
tinuous use developing subjective 
data. It is unfortunately true that 
in this field research results cannot 
be hurried, as it is absolutely essen- 
tial that every measurement be 
checked and rechecked before it 
can be released. Moreover, the 
amount of research required to 
obtain a clear picture of human 
response to all aspects of the en- 
vironment is almost unbounded. 
This means that in exploring the 
broad field it is necessary to work 
over a narrow band of conditions 
and to obtain answers which are 
necessarily applicable primarily to 
those conditions. Research practice 
from time immemorial has been to 
make available the results of re- 
search as these are obtained, even 
though the results in most cases 
cannot give a picture of all the pat- 
terns relating thereto. The Labora- 
tory was faced with a decision of 
this type as to whether it should 
release segments of information as 
these were found or wait until a 
complete and extensive pattern 
could be assembled. The predomi- 
nance of opinion was to release 
specific research information as 
soon as it was felt that a pattern 
had been fully investigated and the 
results were unequivocally true. 

To date two papers have been 
released; the first, which appeared 
in early 1959, was entitled, Envi- 
ronment Reactions in the 80 to 105 
F Zone,* by Jennings and Givoni. 
This paper endeavored to explore 
the patterns of subjective response 
in a hot, non-comfort region and, 
in addition, investigated some as- 
pects of subjective response to still 
air and moving air. It did not ex- 
plore the comfort zone nor was it 
intended to. The second environ- 
mental study, which appeared in 
early 1960, was entitled, Sensation 
Responses to Temperature and Hu- 
midity under Still-Air Conditions in 
the Comfort Range,’* by Koch, 
Jennings, and Humphreys. This 


investigation, centered in the com- 
fort range, explored fringe condi- 
tions on both sides, but was limited 
to still air, to lightly-clothed, seated 
individuals at rest, and a radiant 
environment essentially uniform 
and adjusted to correspond to the 
dry-bulb temperature. The re- 
search of each paper is applicable 
to its own region, and extension of 
the data into other zones can lead 
to serious misinterpretation. Where 
the two papers can be compared, 
the agreement has been remark- 
ably gratifying to the authors. It 
has unfortunately been true, how- 
ever, that on a number of occasions 
readers of these papers have en- 
deavored to use the data presented 
out of their context with unfortu- 
nate results. 

To carry on this discussion of 
environment research, it appeared 
desirable to present at this time the 
types of questions and discussions 
which have appeared concerning 
the Society's current environment 
program. Thus, in succeeding para- 
graphs a number of heretofore un- 
published discussions relative to 
these two papers are presented, 
followed by the answers given by 
the authors. With this background 
available to interested readers, this 
article concludes with a report on 
current research under way at the 
Laboratory, followed by a sum- 
mary of the continuing program 
that the Research Advisory Com- 
mittee on Environment and the 
Research Panel on Physiologica] 
Research and Human Comfort are 
proposing in this field. 


DISCUSSIONS 


Discussion of W. H. Mullins, Phila- 
delphia, Pennsylvania — It was 
stated in the Koch, Jennings, 
Humphreys paper,’* “ . . . comfort 
is primarily dependent upon the 
dry-bulb temperature and is so lit- 
tle dependent upon the humidity 
that this factor is frequently not 
even mentioned.” To design for 
latent load means some considera- 
tion of humidity and its control and 
also often means an elaborate con- 
trol system to give a desired hu- 
midity. If this humidity factor were 
disregarded and only the dry-bulb 
temperature used as a design cri- 
terion, considerable air-condition- 
ing problems would result, particu- | 
larly in areas where 90% relative | 
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humidity is experienced over eXx- 
tended periods. In the paper there 
is a change in optimum winter- 
time temperature from a 66 F effec- 
tive temperature line to a 68 F tem- 
perature line. This was due to a 
change in the type and weight of 
clothing worn. Wouldn't a similar 
change to lighter summer clothing 
influence the results, causing them 
to differ from previous work which 
may have used different type and 
weight of clothing? A repeat of 
your tests twenty years from now 
may not completely correlate if the 
weight and type of clothing is not 
held constant. 

In the optimum comfort region, 
line 4, Fig. 6, of Environment Study 
{I,*° humidity has less effect on 
comfort than at higher dry-bulb 
temperatures. This is confirmed in 
the study; however, this humidity 
effect seems to be overly-minimized, 
whereas in previous work it was 
overly-emphasized. Engineers, 
through experience, recognize the 
shortcomings of the present com- 
fort tables and have made their 
own corrections and allowances. It 
would be helpful to have the engi- 
neer obtain similar experience on 
this new information. 


Reply by C. M. Humphreys — We 
agree that almost every comfort 
air conditioning system is designed 
to handle some latent load. This is 
the proper procedure and nothing 
in this paper should be interpreted 
as indicating otherwise. On a hot, 
humid day, if the dry-bulb were 
lowered sufficiently to produce a 
comfortable temperature without 
the removal of moisture, serious 
problems totally unrelated to com- 
fort could develop. However, as 
stated in the paper, we still believe 
that it is both possible and cus- 
tomary to define comfort conditions 
in terms of dry-bulb only. At higher 
temperatures, relative humidity be- 
comes a second parameter which 
must be included. 

In referring to the effect of 
clothing in changing the optimum 
E. T. from 66 to 68 F, we also were 
suggesting the possibility of a shift 
to still higher temperatures because 
of the very light clothing being 
worn today. May we again empha- 
size that this paper reports on only 
one facet of the extensive problem 
related to the effect of environ- 
mental conditions on human com- 
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fort. The data applies to the lim- 
ited conditions described in the 
paper. As further data are com- 
piled on the other parts of the 
problem, a more comprehensive 
picture will most assuredly become 
apparent. 


Discussion of Professor Ralph G. 
Nevins, Manhattan, Kansas — The 
ASHRAE Research Laboratory 
staff and the members of the former 
TAC on Physiological Research are 
to be commended for their efforts 
in preparing and initiating this pro- 
gram of environmental studies. 
However, the subject is so com- 
plex that further data are needed 
to provide a complete and accurate 
picture of man’s response to this 
thermal environment. The authors’ 
conclusions should be studied with 
care and in context. Serious mis- 
application could result if the limi- 
tation imposed by the test condi- 
tions are not recognized. Data are 
not presented which would allow 
an estimation of radiation, although 
mention is made of this factor. The 
curves in Fig. 6 (from Ref. 16) and 
the discussion of the statistical 
methods are of great value. It is 
hoped that future studies will solve 
further problems and that a future 
comfort chart will include correc- 
tions for air velocity, radiation, and 
activity. 

What use, if any, was made of 

the subject votes regarding sensible 
perspiration, humidity’ sensations, 
and pleasantness? To what degree 
are these data of value in comfort 
studies? 
Reply by C. M. Humphreys — We 
thank Dr. Nevins for his kind and 
encouraging remarks, and for so 
clearly restating and stressing the 
limitations imposed on the data by 
the conditions of the tests. This 
paper is only a first step toward the 
general solution of the complex 
problems encountered in the rela- 
tionship of thermal environment 
and human comfort. 

To date, no use has been made 
of the subjects’ votes on sensible 
perspiration, humidity sensation, 
and pleasantness. We cannot be 
sure that these data for comfort- 
level tests will ever have great 
value. However, it costs little or 
nothing to gather this additional 
information while the tests are be- 
ing run. 





Discussion of Baruch Givoni, 
Israel — A former study from the 
ASHRAE Research Laboratory in- 
dicated that the effect of increasin 
humidity below 85F has mal 
more effect on the sensible perspi- 
ration than on the thermal sensa- 
tion, and the feeling of wetness 
might be the main cause of dis- 
comfort associated with high hu- 
midity. Does the present investi- 
gation confirm this? 

The slopes of the weight loss 
lines in the ASHRAE Research 
Laboratory study published in Jan- 
uary, 1959, suggested that, below 
80 F, the increase of humidity re- 
duces weight loss. This is con- 
firmed by the data published by 
Inouge et al., Effect of RH on Heat 
Loss of Man Exposed to Environ- 
ments of 80, 76 and 72 F (ASHVE 
Transactions 1953), and by War- 
den, Fahnestock, and Galbraith in 
the article, Thermal Comfort of 
Clothing of Varying Fiber Content 
(Textile Journal, August 1959). It 
would be of interest to compare 
the present results with those 
above. 

Also, in the January, 1959, 
paper of the ASHRAE Research 
Laboratory,® it seemed that, al- 
though the pulse rate and oral tem- 
perature did not change with sufli- 
cient significance as a response to 
the change in air temperature in 
this zone, they responded more 
significantly to changes in humid- 
ity. What are the results of the 
present study? 


Reply by C. M. Humphreys — The 
January, 1959, paper presented the 
results of tests made at tempera- 
tures ranging from 80 to 105F. In 
these tests, in which the conditions 
were above the comfort level, sen- 
sible perspiration, weight loss, and 
changes in pulse rate and oral tem- 
perature were significant variables. 
However, in the series of tests at 
or near the comfort level, the 
values of these variables were mini- 
mal. These data have not yet been 
completely analyzed but will be 
studied further; and if any sig- 
nificant trends are indicated, they 
will be reported at a later date. 


Discussion by John Everetts, Jr.— 
Since the presentation of the sub- 
ject paper at the Dallas meeting, I 
have endeavored to analyze the 
data presented in this paper and 
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compare it with the data presented 
a year ago in the progress report 
entitled Environment Reactions in 
the 80 to 105 F Zone, by Jennings 
and Givoni,*® presented at the An- 
qual Meeting of ASHAE in Phila- 
delphia in January, 1959. I have 
also tried to compare the data pre- 
sented in these papers with some 
of the previous work in the Labo- 
ratory and others. 

Fig. 3 shows a copy of the 
Comfort Chart in which the results 
of both papers are overlaid in 
tems of the “sensation numbers” 
as they were presented. No. 3 is 
stated colder than optimum, No. 4 
is supposed to be optimum, and 
No. 5 is warmer than optimum. 
Also included is a dash line, num- 
bered 6, which is vertical (no hu- 
midity effect) from the 1959 data.?® 
The solid lines are from the 1959 
report, and the broken lines from 
the 1960 paper.’® Sensation No. 3 
for the 1959 report has been extra- 
polated from Fig. 5 of the report 
from 75 to 68 F at 33%, and from 
80 to 71 F at 85%. 

The findings for sensation No. 
5 are 7F higher in the 1959 re- 
port’ than for the 1960 paper.’ 
Sensation No. 4 is in close agree- 
ment at 33% RH, but 214 F off at 
85% RH. The findings for sensation 
No. 3 show a close agreement at 
85% RH but are off over 4F at 
33% RH. Since the major conclu- 
sion is the absence of humidity 
effect and the lines shown in Fig. 3 
are straight, the extrapolation for 
—— No. 3 appears to be justi- 

The vertical line indicating no 
sensation reaction to humidity (for 
the 1959 report) is at 80 F, which 
is 4F over the generally accepted 
optimum, while the vertical line in 
the 1960 paper is at approximately 
72, which is 4F below the ac- 
cepted optimum. 

The 1959 report indicates an 
optimum of 79F at 85% RH, and 
78F at 33% RH. The 1960 paper 
concludes the optimum to be 77.6 
F at 30% RH, and 76.5F at 85% 
RH and “only slightly dependent 
on humidity.” 

In the 1959 report, the cloth- 
ing for the men consisted of a 
sports-type shirt with short sleeves, 
light underpants, socks, and ac- 
cording to the photograph, long 
trousers. 

In the tests conducted at the 
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Laboratory in 1936, referring to 
Page 217 of the Transactions for 
that year, it will be noted that the 
clothing worn consisted of athletic 
underwear, a light-weight shirt 
with collar attached, tie, light 
socks, light-weight summer coat 
and light flannel trousers. There 
is certainly a great deal of differ- 
ence in the sensation of comfort 
between a long-sleeved shirt with 
collar and tie which fits snugly 
around the neck, compared to a 
short-sleeved sports shirt with open 
collar. As far as my observations 
are concerned, I have rarely seen a 
man in an office building who does 
not wear a long-sleeved shirt with 
collar and tie. In some cases, he 
does not wear a coat and may roll 
up his shirt sleeves. 

The results of the tests made 
at the University of Illinois and 
reported in Paper No. 1480 in 
Transactions No. 59, 1953, Pages 
329-346, with subjects clad only in 
union suits showed practically no 
effect of relative humidity between 
30 and 80% at 72 and 76F but a 
decided difference was noted at 
80 F. (Sensation No. 4.4 at 30% 
to No. 5.4 at 80%, Fig. 1, Page 333.) 

The following observation is 
quoted from Page 337: “Imme- 
diately upon entrance into the psy- 
chrometric room from the staff 
office, the men still dressed in their 
street clothes always felt the en- 
vironment with an 80% RH to be 
warmer than the one with a 30% 
RH. In an environment maintained 
at 80 F, the difference in sensations 
persisted throughout the exposure.” 

In the 1959 report, the last 
sentence on Page 9, referring to 
thermal sensation number vs. sen- 
sible perspiration number, states 
as follows: “One basic difference 
between these responses is that the 


thermal sensation is almost instan- 
taneous and does not change ap- 
preciably with time of exposure in 
a constant environment.” 

In the middle of first column 
of Page 7 of the 1960 paper, the 
following statement is made: “As 
previously stated, the new work 
is based on the appraisal of the 
environment after approximately 
three hours occupancy. However, 
the effective temperature index was 
established on instantaneous judg- 
ing as the subject moved from one 
psychrometric chamber to the 
other.” 

These two statements appear 
to be contradictory. Furthermore, 
the 1936 work of Houghten re- 
ported in Paper No. 1035, on Page 
215 of the 1936 Transactions, spe- 
cifically shows that the subjects 
were tested over a three-hr period, 
and the elapsed time for the sub- 
ject to establish a complete sensa- 
tion equilibrium was seldom less 
than a 30-min period. 

There is nothing in these pub- 
lications to indicate that these in- 
consistencies were considered or 
resolved in the conclusions. The 
differences are so great that I feel 
they should be considered in light 
of previous work to determine 
wherein the deviations occur and 
how they may be resolved, if pos- 
sible. 


Reply to the Discussion of John 
Everetts, Jr. — Much of this discus- 
sion is based on the assumption 
that data determined in one regime 
are applicable to a distinctly dif- 
ferent regime. This is somewhat 
surprising, as the pitfalls of extra- 
polation are normally so well rec- 
ognized that most engineers studi- 
ously avoid the practice. It is not, 
then, surprising that the extrapola- 
tion carried out in the discussion 
produces irrelevant and erroneous 
conclusions. The discussor has pre- 
sented his work in Fig. 3 which 
contains his lines and some from 
the papers. Those from the papers 
reading from left to right are the 
second No. 3 line (dotted), the first 
No. 4 line (dotted), the first No. 5 
line (dotted), and the last No. 5 
line (solid). The remaining lines on 
this chart result from the discus- 
sors extrapolation and represent 
his own thinking but, as will be 
shown, are not conclusions implied 
in either paper. In particular his 
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solid lines 3 and 4 are the result 
of extrapolation and the dash line 
No. 6 which the discussor states is 
a “vertical line indicating no sensa- 
tion reaction to humidity” is simi- 
larly a limiting condition from the 
1959 data. Factually, the 1959 data 
for the hot region showed that hu- 
midity had a great effect on re- 
sponse in its full spread, but rela- 
tive-humidity effect minimizes as 
the severity of the conditions be- 
comes less. 

Before discussing further com- 
parisons of the extrapolated lines, 
it is necessary to explore the sig- 
nificance of the sensation numbers, 
as in particular he makes a state- 
ment, which should be answered, 
that sensation No. 5 in the 1959 
report is 7F higher than in the 
1960 paper. This he points out as 
an inconsistency. Before reaching 
a conclusion in this regard, let us 
analyze what is meant by the sen- 
sation numbers. The basic scale for 
thermal sensation used by the sub- 
jects is as follows: 


Cold 

Cool 

Slightly Cool 
Comfortable 
Slightly Warm 
Warm 

Hot 


On this scale, No. 4 is the 
number representing comfort, 
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Fig. 4 Thermal sensation lines at a high and 
low relative humidity plotted from the Data 
of Environmental Studies I and II at a high 
and low relative humidity, Refs. 14 and 15 


which may be described simply as 
the absence of discomfort. In terms 
of this scale, to a group of subjects 
habituated to the comfort region, 
No. 5 (slightly warm) applies to any 
condition that is even slightly 
warm. Thus sensation No. 5 ap- 
proached from the viewpoint of 
the comfort range will be only a 
few degrees above the optimum 
line of comfort. Consider, however, 
approaching sensation No. 5 from 
the opposite direction; for example, 
from the viewpoint of a subject in 
an environment at perhaps 95 F. 
To this subject a change of envi- 
ronment even to 88 F would be a 
great relief, and it is highly prob- 
able that a change of one point in 
his recorded sensation would take 
place. Let us now consider the 
maximum sensation No. 7 (hot). 
Depending upon the subject's view- 
point, hot may be anywhere from 
say 95 F to the highest temperature 
that could be endured for short 
periods of time, say 135F. Yet, 
from another viewpoint, the sub- 
ject might consider that the lower 
part of this range is merely warm, 
giving it a No. 6 value. The im- 
portant thing is that, in any group 
of tests, consistent values must be 
established relative to the subject's 
frame of reference. 

The fact then that the No. 5 






sensation is different when 
proached from the hot region thay 
when approached from the com. 
fort region leads to the obvious 
conclusion that it is purely fortyj. 
tous if the same value is given to 
No. 5 under different testing re. 
gimes. In addition to the two pa- 
pers in which it was mentioned 
that No. 5 differed by 7 degrees 
attention might be called to the 
paper of Professor Ralph Nevins 
No. 1630 (1958 Transactions), 
where from the one point of his 
tests that can be compared, his No, 
5 value is approximately 3 degrees 
higher than the 1960 data indicate 
and 3 degrees lower than the 1959 
degree data. Should we, therefore 
conclude that his work is question- 
able, because it does not agree with 
either of the Laboratory values, or 
must we arrive at the conclusion 
that any of the three values are 
satisfactory provided the data on 
which they are determined are in- 
ternally consistent? 

Let us now consider the dis- 
cussor’s extrapolation of hot-region 
data to show that the optimum 
comfort line as indicated from the 
extrapolation is not in agreement 
with the optimum comfort line as 
determined from the 1960 series of 
carefully conducted tests. If they 
should agree, it would be only by 


Fig. 5 Comparison of Data of Environment 


Study No. II, 


Ref. 16, with the result of former 
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happenstance and for no other rea- 
son. The authors of the hot-region 
er would have been wise to 
have completely stopped their 
phs above 80 F, as it was there 
the testing was really concentrated. 
As comfort was not a part of this 
per, the authors felt absolutely 
no justification at this point in mak- 
ing any comfort conclusions based 
on inadequate data. 

However, because the discus- 
sor has brought up the question of 
extrapolation, it appeared advisa- 
ble to explore the data of both 
papers; and in Fig. 4, pertinent 
data have been plotted to bring out 
what was involved. The two solid 
lines at the right of the figure show 
the relationship determined for the 
hot environments of the earlier 
paper’ between dry-bulb tempera- 
ture and thermal-sensation vote for 
the 83 F and 33% relative-humidity 
conditions. The solid lines at the 
left of the graph show similar rela- 
tions obtained at, or near, comfort 
levels in the second paper.'® The 
solid lines from the earlier paper 
apply to the range over which the 
subjects were actively tested; 
namely, 82F to 95F and 82F to 
102 F and above. Dotted lines were 
then used to connect the two test- 
ing regimes, as it is obvious that 
for the complete spread from hot 
to cool conditions the plots are far 
from linear in character. Fig. 4 
shows how the striking effect of 
relative humidity in the hot region 
gradually minimizes for inactive 
subjects as conditions become more 
comfortable. If, however, the di- 
verging lines from the hot region 
are erroneously continued as being 
linear, they quickly intersect in the 
region of the 4 sensation to indi- 
cate an untenable conclusion. From 
an analytical sense, sensation point 
4 from paper II represents an op- 
timum value, but it is recognized 
that there is a spread to both sides 
of this optimum value over which 
the sensation of comfort would 
hold for many individuals. 

There is no assurance that the 
thermal-sensation scale of 7 points 
will correspond to equal tempera- 
ture spacing on a graph, and thus 
there can be no sound basis for as- 
suming that the curves connecting 
the sensation points on a graph 
and using temperatures as its ab- 
scissa are linear. This appears to 
hold in F ig. 4. When the data of 


NOVEMBER 1960 





Fig. 5 (1959 paper)’ were plotted, 
a straight line for the range under 
consideration gave a fair average 
for the points in question; and for 
this reason, lines were thus drawn 
without curvature and without en- 
deavoring to distort the data by 
changing slope to make them agree 
with what the value 4 might have 
been thought to be. Considering 
the form that the data actually 
take, the point of extrapolating to 
predict the cold No. 3 sensation 
from subjects tested in a hot range 
certainly appears to be ill-advised 
and without justification. More- 
over with the high- and low-rela- 
tive humidity lines converging as 
they do, any conclusions after they 
intersect would be highly suspect. 
In the minds of the authors, the 
only point which can be concluded 
from the data as they appear is that 
as the dry-bulb temperature lowers, 
there appears to be less influence 
of relative humidity in determining 
the comfort of an individual. 

The discussor raises the ques- 
tion of type of clothing used by the 
subjects. This is a very important 
item and one to which we have 
given the greatest thought. We 
recognize that other tests need to 
be run with subjects more heavily 
clothed, as it is important that our 
industry have knowledge as to the 
manner in which clothing affects 
subjective response. At the present 
time, the only conclusion that we 
have made in these papers is that 
the results reported are for lightly- 
clothed individuals. We certainly 
agree wholeheartedly with the dis- 
cussor that an office worker wear- 
ing a coat with collar and tie will 
react differently to environmental 
conditions than will the lightly- 
clothed individual. Moreover, we 
fully realize that the degree of 
activity of the subject is important 
and that subjects walking around, 
working on files, operating ma- 
chines or carrying out assembly 
processes will require lower tem- 
peratures for comfort than will 
lightly-clothed, seated subjects en- 
gaged in restricted activity. 

We certainly agree with the 
discussor’s comment relative to the 
test at the University of Illinois, 
paper No. 1480, which indicates 
that the humidity effect is noted at 
80 F. This point is definitely out- 
side of the comfort region even for 
inactive individuals, and the prob- 


lem of dissipation of sweat gen- 
erated for removal of heat cannot 
be disregarded. A study of Fig. 6 
of the 1960 paper (reproduced here 
as Fig. 5) shows that this is defi- 
nitely in agreement with our find- 
ings, and the same result appears 
in the interconnected graphs of 
Fig. 4. 

Let us now reply to the fourth 
and fifth paragraphs from the end 
of the discussor’s remarks where 
he quotes the statement in the 
1959 hot-zone paper as follows: 
“One basic difference between 
these responses is that the thermal 
sensation is almost instantaneous 
and does not change appreciably 
with time of exposure with con- 
stant environment.” In contrast to 
this, he quotes from the 1960 paper 
as follows: “As previously stated 
the new work is based on the ap- 
praisal of the environment after 
approximately 3 hours occupancy; 
however, the effective temperature 
index was established on instan- 
taneous judging as the subject 
moved from one _ psychrometric 
chamber to the other.” The discus- 
sor contends that these two state- 
ments appear contradictory, which 
is certainly the case if you take 
them out of context. 

The truth of the matter is that 
our tests show a subject has an in- 
stantaneous thermal-sensation re- 
sponse on entering any room, but 
this is not necessarily a response 
which remains invariant through- 
out a test. The constancy of the 
sensation depends upon a number 
of factors, one of the most signifi- 
cant being the temperature in 
the space. For example, consider 
a space at 90F and 80% relative 
humidity. A subject on entry re- 
ceives an immediate hot impression 
when he enters the space, and the 
same impression continues al- 
though the body quickly brings 
into play its heat-dissipating forces 
to make it possible to exist in this 
uncomfortable environment. Our 
tests show that equilibrium is 
reached in a very short time under 
such hot conditions, varying from 
30 min to an hr; and a subject’s 
vote which starts off in these hot- 
range conditions at No. 5 or No. 6 
remains there as long as he stays in 
the hot environment. On the other, 
hand, consider the case of the sub- 
ject entering an environment that 
is in or almost in the comfort range 
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as was treated in the 1960 data. 
The initial impression of the sub- 
ject may be that of true comfort, 
slightly cool or slightly warm. The 
environmental conditions are never 
very far from the conditions under 
which the subject’s system can ob- 
tain a good balance and when the 
temperature is near to optimum 
for comfort, the time response is 
definitely lengthened. The follow- 
ing unpublished analysis of our 
data’® brings out this point very 
clearly as it shows the test averages 
over the full period of occupancy. 
The first row represents a slightly 
cool condition, the second row al- 
most comfort, and the third row an 
overly warm condition. 


time recording their judgment as 
to the relative feeling of warmth 
of the two conditions.” A number 
of two-hour tests were also run by 
these authors in connection with 
the reported data of Reference 2 
and the resultant comfort chart did 
give some effect to longer period 
testing, although it was over- 
weighted with short-impression 
valuations. It is interesting to note 
that even at this time (1923) the 
problem of initial impression in 
relation to longer-term occupancy 
was receiving attention. The work 
of the later 1936 paper® related to 
cooling shock, and the statement 
from the authors of that paper that 


Average Votes Cast by Subjects 





Time of Voting Differences 
No. of Between 9:15 
Tests 9:15 9:45 10:15 10:45 11:15 11:45 12:15 & 12:15 Votes 
24 3.60 3.49 3.52 3.31 3.28 3.16 2.92 0.68 
35 4.35 4.25 4.20 4.10 3.97 3.94 3.89 0.46 
21 5.12 5.10 5.20 5.08 5.02 4.90 4.86 0.28 


A study of these averaged val- 
ues shows that equilibrium is not 
completely reached even after three 
hours; however, at this time the 
data are rapidly becoming asymp- 
totic, and there is no reason to run 
a longer period. It is interesting 
to note that, in the case of warm 
environment (lower line), the dif- 
ference between the initial reading 
and the final reading is much less 
than in the other cases; and an ex- 
tension of the warm data into the 
hot region as was done in the first 
series of tests confirms the accu- 
racy of both statements for the 
ranges to which they apply. 

In his next to the last para- 
graph, the discussor comments on 
the 1936 work of Houghten re- 
ported in paper No. 1035 (Ref. 6) 
and states that the subjects were 
tested over a three-hour period. 
The point we raise is the fact that 
paper No. 1035, as quoted above, 
had nothing to do with the estab- 
lishment of the present comfort 
chart as this was developed and 
described in References 1 and 2 of 
the 1923 and 3 of the 1925 ASHVE 
Transactions, at much earlier dates 
and the applicable quotation from 
Reference 1 reads as follows: “The 
dry- or wet-bulb temperature, or 
both, of the first chamber are then 
allowed to slowly rise while the 
judges pass back and forth from 
one chamber to the other, each 
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comfort can be expected after “20 
to 40” min (30 min average) is not 
unreasonable. The curves of that 
paper interestingly enough do show 
in Figs. 3 to 7-that body tempera- 
ture, however, had not stabilized 
even after 2.5 hours. 


SUMMARY OF DISCUSSIONS 


It is extremely difficult to present 
the results of research so clearly 
that misunderstanding can be com- 
pletely eliminated, and this is par- 
ticularly true when data are used 
outside of the range to which they 
are applicable. The authors have 
been very pleased with the in- 
ternal agreement of the current re- 
searches, and also feel that the 
differences indicated between the 
present work and the much earlier 
work of the Society are not nearly 
so drastic as would appear. In Fig. 
5 the slope of the No. 4 line, based 
on the data of Sensation Paper II, 
does differ from the slopes of the 
neighboring effective temperature 
lines which were reproduced from 
the current comfort chart in the 
Society's 1960 GUIDE. This indi- 
cates a disagreement with earlier 
data of the Society insofar as the 
effect of relative humidity is con- 
cerned. Yet, how much of this dis- 
agreement arises primarily because 
the frames of reference for the 
early and recent data are different, 






and how serious is it when each 
test program is considered in its 
proper perspective? The recent data 
apply to quiet, lightly-clothed indi. 
viduals after a long period of occu- 
pancy; and in the comfort area, it 
would be expected that, with such 
inactive subjects, humidities even 
in excess of 70% would not disturb 
thermal comfort. Also with the low 
activity level of the individuals, a 
somewhat warmer temperature 
would be indicated for optimum 
comfort than would be proper for 
more active individuals. In contrast 
to long-period occupancy, the ef- 
fective temperature lines of the 
Comfort Chart, which are also lines 
of equal thermal sensation, were 
based on short-period judgments 
made by subjects as they passed 
back and forth between two test 
rooms controlled at slightly differ- 
ent conditions. For the most part, 
they appraised the conditions in 
one room as being cooler, the same, 
or warmer than in the other. In 
the light of our present knowledge, 
adsorption or desorption of mois- 
ture from the exposed skin and 
clothing of the subjects must have 
had an appreciable effect on these 
appraisals. 

The complexity, therefore, of 
the problem of determining a com- 
fort chart applicable to all condi- 
tions is immediately apparent and 
accounts for a number of the ques- 
tions which were directed at some 
of the early work of the Society. It 
thus appears to the designer, se- 
lecting comfort conditions, that a 
compromise or balance must be 
taken to allow for the type of occu- 
pancy, or of activity, kind of cloth- 
ing, and to some extent period of 
time in which the users of the 
space will be present. No comfort 
chart is yet available which evalu- 
ates all environmental conditions 
and rates of activity. The recent 
data also reveal, even with subjects 
who are quiet, that as the tempera- 
ture conditions become warmer 
than those required for comfort, 
the undesirable effects of higher 
humidities become increasingly ob- 
vious. This can be observed from 
the manner in which the lines of 
equal thermal sensation (Fig. 5) 
indicate that lowered temperatures 
are required as the humidity i- 
creases. 

A general outline of the envi- 

(Continued on page 88) 
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Thermoelectric refrigeration 


now competitive 


for applications to 300 Btu/hr 





P. F. TAYLOR 


A recently published paper' indi- 
cated that at some time within the 
next two years, thermoelectric re- 
frigeration would become competi- 
tive with mechanical systems in 
regard to manufacturing costs for 
capacities up to 200 Btu/hr. This 
prediction was based upon the as- 
sumptions that material would be 
available at $0.085 per gm with Z 
= 3 X 10° C", by virtue of con- 
tact resistance within the thermo- 
electric (TE) couple and thermal 
leakage considerations the couple 
leg length would not be less than 
% in. and on currently estimated 
cost of dc power supply manufac- 
ture. Results of the cost study in 
that paper have been summarized 
and are here shown in Fig. 1. 
Since this study was carried 
out, improvements in materials 
manufacturing techniques have 
made possible fabrication of com- 
plete TE couples today, in produc- 
tion quantities and at a price com- 
parable with that used in the cited 
study. (The information on TE ma- 
terial costs and improvements in 
the Figure of Merit upon which 
these predictions are based were 


_ 


"A Comparative Study of the Manufacturing 

is of Thermoelectric and Mechanical Refrig- 
@ating Systems, D. W. Scofield, P. F. Taylor 
Ag A. Staebler, (ASHRAE Journal, July 


—_—_— 
P. F. Taylor is Project Scientist and L, A. 
bler is Manager Advanced Development 
ent of the Appliance Div, Philco 
ration. 
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Predictions as to the competitive 
position of thermoelectric refrigera- 
tion, made in “A Comparative Study 
of the Manufacturing Costs of 
Thermoelectric and Mechanical Re- 
frigerating Systems” (ASHRAE JOUR- 
NAL, July 1960), were too conserva- 
tive as to time and capacities. Then, 
thermoelectric systems seemed two 
years off for the 200 Btu/hr rat- 
ings. 


Progress by manufacturers of 
TE materials in cost reduction, 
coupled with advances in design and 
technology of TE systems, put com- 
mercial thermoelectric refrigeration 
right in the present for some appli- 
cations to 300 Btu/hr. 








L. A. STAEBLER 
Member ASHRAE 


supplied by the Materials Elec- 
tronic Products Corporation [Mel- 
cor]. The level of production at 
which the cost predictions would 
be fulfilled represents about 1% 
penetration of the current domestic 
refrigeration market in terms of 
total Btu/hr capacity.) 

With regard to future pros- 
pects, attention is drawn to Figs. 
2, 3 and 4. Fig. 2 shows the effect of 
TE couple miniaturization on man- 
ufacturing costs. Improvements in 
junction contact resistance and as- 


Fig. 1 Comparative manufacturing costs of thermoelectric vs 


mechanical refrigeration systems 
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Fig. 2 Effect of 
thermoelectric 
couple miniaturi- 
s zation on manu- 
facturing costs 
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sembling techniques will make pos- 
sible the construction of efficient 
TE couples with leg lengths less 
than % in., which will result in 
considerable savings in TE mate- 
rial costs. Fig. 2 illustrates savings 
that can be made in this respect for 
various design capacities. Naturally, 
cost reductions are much more evi- 
dent for larger capacity devices 
employing more TE couples. 

The ultimate effect of couple 
miniaturization is illustrated in Fig. 
3. The curves shown are for Z = 3 
x 10°° C", identical with the curve 
shown in Fig. 1 together with two 
additional curves, Z = 3 (limit) and 
Z = 10 (limit), which are manu- 
facturing cost curves with TE ma- 
terial costs reduced to the vanish- 
ing point. Thus these curves may 


DESIGN CAPACITY-BTU PER HOUR 


be said to represent the ultimate 
attainable for these respective Z 
values, but certain reservations 
should be stressed. In particular, 
it should be emphasized that these 
curves do not consider possible 
power supply cost reductions. Some 
cost reductions are undoubtedly 
possible within the framework of 
conventional design; however, radi- 
cally new concepts may also have 
an important effect upon costs. For 
example, the introduction of the 
fuel cell, essentially a low voltage, 
high current de generator, as a 
primary source of power in the 
home and which might well be 
feasible within the next five years, 
would enhance, considerably, the 
competitive position of thermoelec- 
tricity for refrigeration and heating. 


Because some degree of couple 
miniaturization can be considered 
feasible today, it is estimated that 
thermoelectric refrigeration can 
now be considered competitive 
with the mechanical systems for 
capacities up to 300 Btu/hr. When 
Z reaches 5 X 10° C* the TE sys- 
tem will be competitive up to 500 
Btu/hr. 

The progress in thermoelec- 
tricity with regard to applications 
can therefore be summarized as 
shown in Fig. 4. From this it would 
seem inevitable that if the present 
rate of progress continues as is 
anticipated, thermoelectric refrig- 
eration will move into the appli- 
ance area sooner than had been 
expected previously and probably 


in the near future. 
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Past-President Arthur Cutts Willard 1878-1960 





RRNA ic: RET 








Honorary Member of the 
American Society of Heating, 
Refrigerating and Air Condi- 
tioning Engineers, Past-Presi- 
dent of precedent American 
Society of Heating and Ven- 
tilating Engineers (1928-29), 
1936 recipient of the F. Paul 
Anderson Award, University 
of Illinois President Emeritus 
and one of the nation’s lead- 
ing heating, ventilating and 
air conditioning engineers, 
Arthur Cutts Willard died in 
Urbana, Ill, on September 
11, 1960, following a heart 
attack. 

Dr. Willard went to 
the University of Illinois in 
1913 as Assistant Professor of 
Heating and Ventilation, ad- 
vancing to a full professor- 
ship in 1917 and becoming 
Head of the Mechanical Engi- 
neering Dept in 1920. In 
1933-34 he was acting Dean 
of the College of Engineering 
and Director of the Engineer- 
ing Experiment Station. It 
was from this post that he 
rose to the presidency in 
1934. He had been President 
Emeritus since 1946. Since 
his retirement, Dr. Willard 
had retained his interest in 
activities of the University, 
continuing to serve as a val- 
ued counsellor. 

Dr. Willard preceded 
his 33-year career with the 
University by entering the 
teaching profession as an in- 
structor in industrial chem- 
istry at California School of 
Mechanical Arts, following 
his graduation (in 1904) from 
Massachusetts [Institute of 
Technology. In 1906 he was 
appointed Assistant Professor 
of Mechanical Engineering 
at George Washington Uni- 
versity, leaving in 1909 to 
join the United States Quar- 
termaster Corps, where he 
served until 1913. 

Born August 12, 1878, 
in Washington, D. C., he was 





the son of Alexander D. and 
Sarah (Cutts) Willard. Origi- 
nally intending to be a 
pharmacist, he entered the 
National College of Phar- 
macy in 1898, later turning 
to engineering and enrolling 
at Massachusetts Institute of 
Technology, where he _ re- 
ceived the degree of B.S. in 
chemical engineering in 1904. 
In 1934 he was awarded the 
degree of Doctor of Engi- 
neering from Case School of 
Applied Sciences in Cleve- 
land and honorary Doctor of 
Law degrees from George 
Washington and Northwest- 
ern Universities. The Uni- 
versities of Illinois and Maine 
conferred honorary Doctor of 
Law degrees on him in 1946 
and 1947, respectively. In 
1907 he married Sarah Lam- 
born, who survives him. 

In his long (since 
1914) affiliation with ASH- 
RAE and precedent ASHVE, 
he has served in many capaci- 
ties, including the offices of 
2nd Vice President (1926), 
Ist Vice President (1927) 
and President (1928). From 
1925 to 1929 he was a mem- 
ber of Council. ASHVE rep- 
resentative on the National 
Research Council for a three- 
year term, he was also a 
member of the Committee on 
Research and subsequently 
Technical Adviser and Chair- 
man of the Committee on 


Research Fund Raising; 
Chairman of the Guide Pub- 
lication, Executive, Publica- 
tion and Program Commit- 
tees; and a member of the 
Committees on Ventilation 
Standards and Code of Mini- 
mum Requirements for Heat- 
ing and Ventilation of Build- 
ings. He was made a Life 
Member in 1944; an honor- 
ary member in 1956. 

Chief among his many 
published writings are three 
books, on which he collabo- 
rated with L. A. Harding, 
“Mechanical Equipment of 
Buildings”, Vols. I (“Heat- 
ing and Ventilation”, 1916, 
revised 1929) and II (“Power 
Plants and _ Refrigeration”, 
1918), and “Heating, Ven- 
tilating and Air Condition- 
ing” (1932). 

A specialist in the 
fields of heating, ventilating 
and air conditioning, Dr. 
Willard was consulting engi- 
neer for New York City’s 
Holland Tunnel, the U. S. 
Capitol, U. S. Bureau of 
Mines, U. S. Public Health 
Service and the Chicago sub- 
way system. Leader of re- 
search teams which devel- 
oped guiding principles for 
today’s domestic furnaces 
and air conditioning and a 
collaborator with medical 
scientists in pioneering in- 
vestigation of atmospheric 
environmental influences on 
mankind, he was a pioneer 
in warm air furnace heating 


research and, through his un- 


tiring efforts, a residence for 
research purposes was con- 
structed at the University of 
Illinois. Dr. Willard’s con- 
tributions to the fields of 
heating, ventilating and air 
conditioning, both directly in 
services rendered and indi- 
rectly through his former 
students, associates, research 
activities and writings, are 
literally innumerakle. 
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ASHRAE Budgeting} 


After a period of deficit spending, our merged 
Society is now operating on a balanced budget. 


The following table compares actual operat- 
ing performance during the fiscal year 1959-60 
with the budgeted forecast for this fiscal year. 


1960-61 

Budget 

1959-60 Revised 

Actual 10-15-60 

Operating Income 

Dues $ 423,000 $ 432,000 
Publications 471,000 552,000 
Exposition, Emblems, etc. 56,000 80,000 
Research 59,000 64,000 
Total 1,009,000 1,128,000 


Operating Expense 


Committees and Chapters $ 93,000 $ 97,000 
Meetings 21,000 18,000 
Publications 392,000 420,000 
Headquarters 429,000 361,000 
Research and Research 
Promotion 213,000 210,000 
Total 1,148,000 1,106,000 
Excess of Income 
Over Expenses (139,000) 22.000 


Last year we experienced an operating de- 
ficit of $139,000, which was reduced to a net deficit 
of $101,000 by admission fees, interest and invest- 
ment income. This $101,000 was financed from 
members’ equity and is reflected in the shrinkage 
of the balance of our consolidated funds from 
$770,000 to $669,000. 


Although no one expected to operate in the 
black before the present fiscal year, you might 
properly ask what caused this 14% deficit. Again 
the answer can be found in the tabulation. 


It is obvious that we did not obtain sufficient 
publication income last year. This disappointing 
result reflects insufficient advertising revenue from 
the JOURNAL. Important ground was lost, due to 
a necessary reorganization of the Advertising De- 
partment in the middle of the year. This year is 
definitely getting off to a better start, since we are 
now profiting by last year’s corrective actions. On 
the expense side, “Headquarters Expense” was too 


high due to non-recurring merger expenses as well 
as a reasonable delay in curtailing the headquarters 
staff. The present 54 staff positions correspond to 
the number recommended in the Report of the 
Merger Committee of January, 1958. 


This year’s budget reflects both a reduction 
of expenses and an increase of income over last 
year. Although it would not be prudent to guaran- 
tee the actual realization of the budgeted surplus 
this early in the fiscal year, we can promise with 
reasonable confidence that we will end the year in 
the black. The most substantial increase of income 
must come from our publications, particularly from 
JOURNAL advertising. In this department we have 
set for ourselves a realistic but difficult goal. If 
you are contacted by one of our hard-working ad- 
vertising space salesmen, please give him a hand! 


As can be seen in the tabulation, last year’s 
income from publications exceeded publication 
expenses by $79,000. The equivalent budgeted 
publication surplus for this year amounts to 
$132,000. However, these figures are misleading 
since they do not reflect the salaries and expenses 
of the staff personnel which is responsible for the 
publications. These items continue to be included 
in “Headquarters’ Expense.” I have attempted to 
segregate thése expenses, salaries, rent, light and 
other office expenses, only as they apply to the 
persons directly responsible for the publications. 
With the application of this correction, last year's 
Publications Surplus would have turned into a loss 
of $47,000, distributed as follows: the JOURNAL 
just broke even despite low advertising income; 
loss on the GUIDE was $8,000; Standards, Reprints, 
etc., accounted for a $10,000 loss, but the lion's 
share, namely, $29,000, was occasioned by TRANS- 
ACTIONS. That is why the Board of Directors has 
approved a nominal charge for TRANSACTIONS 


in the future. 


Although we are now operating on a 
balanced budget, I do not want to leave the im- 
pression that we have solved adequately all f- 
nancial problems of the Society. There are several 
important expense items which we can not as yet 
include in our budget. For example, the Board 
of Directors decided at the last annual meeting in 
Dallas that four additional committees should be 


ASHRAE JOURNAL 











igis Balanced 


vell 
ers 


the 


mos 


— 
— +! 


fe ee Orne ae a ee a a ee 


entitled to reimbursement of travel expenses at 
such time as the Finance Committee felt the Society 
could affort it. No allowance for such expense is 
included in this year’s budget. It would be desir- 
able to be in a position to reimburse members of 
all committees for travel expenses, if they so 
desired. 


This policy would ensure productive use of 
all the talents of our membership, regardless of 
ability to absorb financial burdens. Although this 
year we have budgeted the considerable sum of 
$43,000 for Board and Committee travel, we could 
not include any allowance for the four additional 
committees recommended by the Board. Despite 
this undesirable situation, a recent survey revealed 
that we compare quite favorably with other techni- 
cal societies in regard to travel reimbursement of 
members working on behalf of the Society. 


Another expense item which should be in- 
cluded in future budgets is a Reserve for Pensions 
for employees who were past the age of 55 when 
our present pension plan was established. Pensions 
for these employees will some day become an 
operating expense, and consequently a Reserve 
Fund should be established as soon as possible. 
Our reserves have been reduced by the cost of the 
merger; they will probably be reduced more next 
year when we will have to meet the cost of moving 
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into new quarters in the United Engineering Build- 
ing. Consequently, in the future we should budget 
a more substantial surplus, not only to replenish 
our reserves, but to enlarge them considerably. A 
well financed society should have a minimum re- 
serve of one year’s expenditures. Out of our Con- 
solidated Fund Balance of $669,000 we have only 
$360,000 in the Society Reserve and the Research 
Reserve Funds. By any conservative standard this 
is not adequate for a Society operating on an annual 
budget in excess of one million dollars. 


Obviously it takes years to establish such a 
degree of financial security, however, in the mean- 
time each member can help to improve the financial 
strength of our Society by close attention to the 
following three points: 


Help to increase membership. 
Encourage advertising in our publications. 
Promote support of the Research Fund. 





COMMITTEE ACTIONS 


ASHRAE TO CO-SPONSOR 
THERMOELECTRIC SYMPOSIUM 


Everett P. Palmatier, Chairman of 
the ASHRAE Research and Tech- 
nical Committee, has announced 
that the U.S. Department of De- 
fense and a number of technical 
societies, including ASHRAE, are 
sponsoring a symposium on Ther- 
moelectzic Energy to be held on 
January 8-12, 1961, at the Statler- 
Hilton” Hotel in Dallas. ASHRAE 
participation will be directed by 
Technical Committee 1.4 on Ther- 
moelectricity, chairmaned by E. R. 
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Wolfert. G. D. Hudelson, a mem- 
ber of TC 1.4, will be the ASH- 
RAE representative on the Pro- 
gram and Publications Committee 
of the symposium. 

The symposium is being held 
in realization of the interdisciplinary 
nature of the technical problems 
associated with direct energy con- 
version and the need for communi- 
cation among members of the sev- 
eral technical societies and_ be- 
tween industrial, university, and 
military programs. This is to be 
an open technical meeting. Among 
the topics to be discussed are: Re- 


lated Aspects of Direct Conver- 
sion; Physical Theory; Synthesis 
and Evaluation of Thermoelectric 
Materials; Environmental Effects; 
Materials Fabrication and Assem- 
bly; Methods of Measurement; De- 
sign Parameters; and Device Con- 
struction and Performance. 

Society members interested in 
attending the symposium may ob- 
tain copies of the program an- 
nouncement and hotel reservation 
forms from A. T. Boggs, III, Tech- 
nical Secretary, ASHRAE. Head- 
quarters, 234 Fifth Avenue, New 
York 1, N.Y 
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Emphasizes Research 


Authoritatively plugging the now 
well-established AGA theme of re- 
search and more research, James 
M. Gavin, President of Arthur D. 
Little, Inc., keynoted the General 
Session of the 1960 Convention of 
the American Gas Association in 
Atlantic City last month. Oppor- 
tunities in Research was the title 
of General Gavin’s talk, but he soon 
turned this toward the indispensa- 
bility of research to industry, to 
management, and to survival. 

As cited by General Gavin, 
an estimated $80 billion has been 
expended in this country from the 
days of the first colony until the 
present upon research, but $70 bil- 
lion of this has been within the 
past 10 years. As a result, not only 
has the entire attitude and aspect 
of industry been altered, but a 
round of activity has been initiated 
to which there can be neither in- 
terruption nor cessation. “Indeed,” 
said the speaker, “basic research is 
basic to everything that comes 
hereafter . . . management must 
and can only make decisions on 
the basis of adequate facts .. . it 
is easy to cite the industries that 
have fallen by the wayside because 
they did not undertake adequate 
research.” 


FIVE-STEP RESEARCH 


There are just five parts of a true 
research program, according to 
General Gavin, involving diversifi- 
cation (but this is not alone an 
assurance of success), research for 
obsolescence (but not research for 
research alone), avoidance of pe- 
destrianism, prevention of research 
stalemates (bringing in outside tal- 
ent to critically examine the work 
and findings of insiders), and con- 
tinual entrance into new areas with 
the objective of not only getting 
there but staying there. As of spe- 
cial interest to ASHRAE, General 


Gavin stated, “Cryogenics is the 
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heart and soul of space technol- 
ogy, and as an answer to the ques- 
tion of why should we go to the 
moon, he offered the conclusion 
that we would learn so much about 
other things, of more immediate 
interest and applicability, in plan- 
ning about moon and other space 
ventures. 

Emphasizing other aspects of 
the problem concisely and dynami- 
cally, General Gavin provided such 
observations as, “The United States 
is in danger of losing its science 
leadership within 10 years . . . we 
must support a dynamic, aggres- 
sive research program for survival” 
and “God help America to do its 
needed best.” 


OTHER OPPORTUNITIES 


In the course of the business ses- 
sions of this October 10-12 Conven- 
tion, other opportunities were em- 
phasized, too. These were for 
greater understanding, for greater 
sales and for better management. 
Speakers included President Wister 
H. Ligon of the American Gas As- 
sociation, Wendell C. Davis, Presi- 
dent of the Gas Appliance Mapu- 
facturers Association, and Martin 
L. Bartling, Jr., President, Nationa! 
Association of Home Builders. 

Customary recognition of 
safety, operating, management, 
public relations, and industry ac- 
complishments was afforded by 
various awards presented at the 
General Session. 


AT THE EXHIBIT 


Presented in the Atlantic City Con- 
vention Hall was an elaborate and 
highly dramatized exhibit of equip- 
ment and facilities of the gas in- 
dustry as related to both compo- 
nents of operating systems, to con- 
sumer products, and to the re- 
search efforts of individual gas 
companies. Still keyed to the re- 
search theme, emphasis was placed 








upon both that which was new and 
that which had significance. 

Among more than a score of 
displays with definite implications 
of an advanced present and an 
exciting future was a fuel cell pro- 
ducing electricity from gas and 
oxygen without heat and a therm- 
ionic generator. A thermocouple 
application showed an electric 
heater with accompanying fan, the 
latter being supplied by electricity 
derived solely from the heater. A 
prototype range-water heater com- 
bination was on display as was a 
“flameproof” pilot lighter, subject 
neither to extinguishment nor fail- 
ure to relight automatically. Two 
gas air conditioners in prototype 
form were shown, both based upon 
natural gas-fired motors to operate 
the refrigerant compressor system. 
One unit was air cooled, the other 
used a liquid coolant relating to 
the heat pump. 

Gas burners powered by in- 
visible flames were emphasized, 
too. One of them, termed a ther- 
mocatalytic burner and producing 
energy by the combustion of a gas- 
air mixture inside a tube or coil 
completely enclosing the flame, is 
said to provide operating efficiencies 
up to 98%, and savings of fuel cost 
in the range of 30 to 40%. There 
were a number of products and 
applications involving infra-red 
equipment. 

Summarizing progress, Presi- 
dent Ligon observed that AGA last 
year spent $2 million on research 
and that the average annual ex- 
penditure during the current dee- 
ade would be more than double 
that figure. He pointed to fuel and 
gas equipment sales in the past 
decade of $46.5 billion, to a gross 
plant value of $20 million, and to 
reserves at the end of 1959 of 262.6 
trillion cubic feet with a net pro- 
duction of 12.4 trillion cubic feet 
during the year. 
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Nominations 


John H. Fox for Second Vice President 


John E. Dube for Treasurer 





Officer succession for the February 1961 to June 1961 interval being provided by the 
Agreement for Consolidation, and membership of the remainder of the Board of Directors 
being established until June 1961 by the content of the present Board, the Nominating 
Committee has but two selections to announce presently. These are John H. Fox for Sec- 
ond Vice President and John E. Dube for Treasurer. 


Your Nominating Committee, whose Chairman is C. M. Ashley, consisted of R. M. 
Westcott, S. F. Gilman, Charles Torry, W. A. Siegfried, R. K. Rouse, L. C. Burkes, D. S. 
Falk, D. M. Mills, F. R. Denham, J. K. James, C. L. Hall, R. A. Baker, J. R. Caulk, Jr., 
H. G. S. Murray, P. N. Vinther, R. A. Sherman and B. W. Farnes. 





FOR SECOND VICE PRESIDENT, FEBRUARY 1961 — JUNE 1961: JOHN H. FOX 


JOHN H. FOX 





Vice President of Honeywell Controls, 
Ltd., the Vice Presidential nominee 
has been a member of the Society 
since 1935, when he joined the former 
ASHVE. Treasurer of ASHAE in 
1958, he served on the Council from 
1951-56 and was Regional Director of 
Region VII in 1956. Affiliated with 
Ontario Chapter, he was a member 
of the Board of Governors from 1938- 
39 and 1946-48, Vice President in 1949 
and President in 1950. 

National activities in the for- 
mer ASHAE have included member- 
ship on the following committees: 
Chapter Delegates, 1949; Chapters 
Conference, 1950 and 1952; Chapter 
Relations, 1950 and 1955; Member- 


ship, 1954; Special Committee to 
Codify Council Policies, Chairman, 
1954-55; and Public Relations, Chair- 
man, 1955-56. In 1958 Mr. Fox served 
as a member of the Executive Com- 
mittee of the ASHAE Council and as 
ex officio member of the Finance 
Committee. 

Since the merger, he has been 
Ist and 2nd Treasurer, Chairman of 
the Finance Committee and a mem- 
ber of the Heating Section of the 
Divisional Advisory Committee. He 
is currently serving a term as Direc- 
tor-at-Large and is a member of the 
Honors and Awards Committee and 
Chairman of the Divisional Advisory 
Committee. 


FOR TREASURER, FEBRUARY 1961 — JUNE 1961: JOHN E. DUBE 


President of Alco Valve Company, 
with which he has been associated 
for more than 20 years, he is a gradu- 
ate of the University of Cincinnati. 
Numerous papers and articles written 
by him have appeared in various tech- 
nical publications and been read be- 
fore local chapter meetings. 

Joining the former ASRE in 
1940, the Treasurer-nominee has par- 
ticipated as a Director of Council, 
1958-59, and served on the Industrial 
Relations (Chairman), International 
Affairs and Research Exhibits Com- 
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mittees, in addition to being Regional 
Director for Region LX, 1955-58. 

ASHRAE activities since the 
merger include membership on the 
Board of Directors; Exposition, Inter- 
national Relations, Finance (current 
Chairman), Research Fund Raising 
(past-Chairman) and Advertising Com- 
mittees. He is currently serving a 
term (from June 1960 to January 1961) 
as Treasurer of the Society and is 
Chairman of the Finance Committee. 
His local affiliation is with the St. 
Louis Chapter, of which he is past- 
Chairman. 





JOHN E. DUBE 
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Quotas 
Quota Subscription Remaining 
ASCE $ 800,000 $ 814,596.22 $ 


AIME 500,000 411,161.90 88,838.10 
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Acoustical systems determine 


Oil burner pulsations 


C. F. SPEICH 





Pulsations in oil-fired equipment 
have long been a source of annoy- 
ance to the heating industry and 
its customers. Through the trial and 
error of past experience and lim- 
ited research, a number of tech- 
niques have been devised which 
may suppress the occasional pulsa- 
tions found in service units. How- 
ever, the techniques are not uni- 
formly effective. Thus, a measur- 
able amount of industry effort is 


| expended annually, either directly 


or indirectly, for the suppresssion 
of pulsations. As a result of the 
need for a more fundamental 
understanding of the mechanism of 
pulsations in oil- and gas-fired resi- 
dential heating equipment, as well 
as the need for more effective sup- 
pression techniques, three sponsor- 
ing groups® initiated a research 
project at Battelle Memorial Insti- 
tute. This paper, one of a series 
resulting from this program, covers 
the proposed mechanism of pulsa- 
tion in oil-fired units. A subsequent 
paper will discuss suppression tech- 
niques for the same class of units. 

The paper is divided into three 
main sections: (1) a summary of the 
studies of furnace and burner vari- 
ables which were investigated as 
part of the program to determine 
a groups of this project were 

ssor American Society of Heating 
and Air-Conditioning Engineers, Inc., the Oil- 


t Institute of America, Inc., and the Ameri- 
tan Gas Association. 

A. A. Putnam and C. F. Speich are with the 
lle Memorial Institute. This paper has 
prepared for presentation as “‘Combustion- 

ven pulsations in oil-fired residential heating 
equipment” at the ASHRAE Semiannual Meet- 
in Chicago, Ill. February 13-16, 1961. 
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A. A. PUTNAM 


and their amplitudes 





which factors were important to 
the generation of pulsations, (2) a 
discussion of the mechanism of 
pulsation, and (3) concluding re- 
marks regarding the consequences 
of these studies. 


FURNACE AND BURNER 
VARIABLES 


Before discussing the experimental 
data concerning the effect of vari- 
ous furnace and burner variables 
on the pulsation amplitude, a short 
description of the procedure and 
equipment used for these studies 
is given. 


Research Procedure and Equip- 
ment—In the beginning of this re- 
search program, a series of system- 
atic studies on furnace and burner 
variables, using one experimental 
and several commercial furnaces, 
was made to determine how each 
affected the amplitude of pulsation. 
Different burners having solid and 
hollow air patterns were fired in 
the experimental furnace. 


and amplitude 





Sixth in a series of related studies of oil- and gas-fired residen- 
tial equipment, this analysis of burner pulsations and their am- 
plitudes leads to these conclusions— 

 Pulsations result from acoustical phenomena 

° Acoustical systems determine the frequency 


¢ Mechanisms of pulsation are oscillations of 
acoustical pressures and periodic rate of heat release. 


Fig. 1 presents both sectional 
and external views of the experi- 
mental furnace built in the early 
part of the program and used for 
most of the subsequent investiga- 
tions. This axially symmetric fur- 
nace was designed to have a firing 
capacity of 0.85 to 1.00 gph. The 
internal simplicity of the furnace 
made it easier to calculate such fac- 
tors as the natural acoustic fre- 
quencies of the furnace-burner 
system. 


The Variables—Table I summarizes 
the effect of each of the furnace 
and burner variables studied in this 
and previous research programs. 
The Table is divided into two parts: 
(A) those variables which had an 
important effect on the amplitude, 
and (B) those which had little or no 
effect. Whenever possible, the ef- 
fect of one variable was evaluated 
while all others were held constant. 

It is seen from this table that 
the fuel spray, air, and recircula- 
tion patterns are the variables 
which are important to the genera- 
tion of pulsations. Other variables 
such as draft, fan characteristics, 
and furnace configuration within 
normal limits have little effect on 
the generation of pulsations. The 
table indicates only the principal 
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Fig. 1 With this facility Battelle research- 
ers studied oil furnace flame pulsations 
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items which were studied in this 
and other programs. Investigations 
of other variables have been re- 
ported in the literature. However, 
since they have been found to have 
an insignificant effect on the pul- 
sation amplitude when all other 
factors are held constant, these 
variables have been excluded from 
the table. 

Fig. 2 summarizes the general 
results reported! for a burner with 
a solid air pattern. In the initial 
studies, the principal emphasis was 
placed on the effect of spray pat- 
tern on the amplitude of pulsation, 
because the spray pattern was both 
easily changed and had been found 
to have a significant effect. 

It was found there were two 
ranges of pulsation, a high-ampli- 
tude range and a low-amplitude 
range. In each range, the ampli- 
tude gradually diminished as air- 
fuel ratios were increased. How- 
ever, as the mixture was changed 
from rich to lean, the amplitude 
changed suddenly from low to 
high; then, after a further increase 
in air-fuel ratio, the amplitude 
dropped back to a low level. The 


mixture at which these rapid 
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changes in amplitude occurred was 
found to be a function of the mean 
fuel-spray angle.* 

Fig. 2 represents a composite 
of the data for a number of differ- 
ent nozzle angles and types, and 
therefore covers a wide range of 
air-fuel ratios. With any specific 
nozzle and a reasonable operating 
range of air-fuel ratios, only part 
of the total pattern would be evi- 
dent. Hence, for one nozzle, only 
the amplitude pattern around the 
rich transition point might be ob- 
served; for another, only the ampli- 
tude pattern around the lean transi- 
tion point would be evident. This 
indicates the apparent contradic- 
tion encountered by many service- 
men in attempting to eliminate un- 
desirable pulsations by air adjust- 
ment alone; it is seen that it is pos- 
sible to avoid pulsations in some 


*In the analysis of the fuel-spray pattern 
data, it was found convenient to replace the 
nominal designation of fuel sprays, namely, 
spray angle and pattern, with a hypothetical 
spray-pattern model. This model defined all 
sprays, regardless of angle or pattern, as a 
thin, hollow spray in which all of the fuel was 
concentrated at some effective angle. The 
model’s effective angle of spray was defined, 
mathematically, as the mean angle of mass 
concentration of the original spray and was 
calculated in a manner similar to the deter- 
mination of the center of gravity for a linear 
distribution of masses. 





circumstances by an increase jp 
air-fuel ratio, and in other circum. 
stances by a decrease in air-fyg} 
ratio. 

When the amplitude studies 
were extended to other burners 
having hollow air patterns, it was 
found that the results were similar. 
but not identical to those found 
with burners having solid air pat. 
terns. The observed effect on the 
rich-side transition points was 
found to be essentially the same, 
regardless of air pattern, for com. 
parable changes in the mean fuel- 
spray angle. On the lean-side 
transition point, the transition point 
was found to move to leaner mix- 
tures for increases in mean-fuel- 
spray angle when the air pattem 
was solid, but for hollow air pat- 
terns, the reversed trend was found 
to exist. 

The effect of changes in the 
recirculation pattern in the com- 
bustion chamber was quite difficult 
to define in a manner that would 
lead to definitive results. However, 
two observations are worthy of 
mention. It was revealed that pro- 
jecting the blast-tube exit into the 
combustion chamber increased the 
amplitude of pulsation. The re- 
sults of a previous investigation’ 
had shown that placing a disk on 
the axis of a combustion chamber, 
at the proper distance from the 
nozzle, also increased the ampli- 
tude of pulsation. It is concluded 
that the influence of both of these 
changes was felt primarily in the 
recirculation zone, and that the 
flow in this zone could affect the 
pulsation amplitude. 

It was observed during this 
program that the pulsation ampli- 
tude was not the same among the 
various burners studied. Consider- 
ation of the available information 
indicated a correlation could be 
made between these changes in 
amplitude and the measured dif- 
ferences between the various natu- 
ral frequencies of the entire fur- 
nace-burner unit and the single 
natural frequency of the bumer 
considered separately. The differ- 
ence in natural frequency, as well 
as any change which might occur 
in the specific mode of oscillation 
of the gases within the combustion 
chamber and blast tube, would 
affect the periodic flow pattern in 
the combustion region near 
blast-tube exit, if the furnace- 
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Fig. 2 How low- and high-ampli- 
tude ranges of pulsation related to a 
solid air pattern and typical amplitude 


observations for one nozzle 


burner natural frequency remained 
essentially constant. Hence, the 
coupling between the acoustical 
stem and the combustion system 
would be changed, thus changing 
the amplitude of pulsation. This 
argument follows closely the prin- 
ciple outlined in a previous discus- 
sion of the mechanism of oscilla- 
tion in gas-fired multiple-port 
burner-heating units.° 
Research during the early part 
of the program brought to light 
the potential problem of room 
acoustics. It was determined that 
under certain conditions, the room 
which encloses the heating unit, or 
any room in the residence, can 
amplify a specific frequency of the 
noise from the heating unit, there- 
by making a normally quiet unit 
appear to be objectionally noisy. 
Remedial techniques for this are 
outlined in Reference 4. 


PULSATION MECHANISM 


From the results of the studies of 
furnace and burner variables, it 
has been possible to postulate a 
mechanism by which pulsations in 
oil-fired heating units are gener- 
ated. This mechanism can perhaps 
best be understood if consideration 
is first given to the physical oc- 
currences within the combustion 
chamber during pulsating and non- 
pulsating conditions. 

A violently pulsating flame in 
an oil furnace will often appear to 
the unaided eye as a steady flame 
with some suggestion of a periodic 
flicker. Therefore, to study the 
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actual movements of the flame 
front, it was necessary to use high- 
speed movies to “slow down” the 
flame movements. Many movies 
were taken of the flames of differ- 
ent burners, under different condi- 
tions of pulsation and nonpulsa- 
tion. When the processed films 
were viewed at roughly 1/50 true 
speed, the cyclic events of the 
flame front became evident. 

For nonpulsating conditions, 
the flame was initiated, even with 
the ignition off, at a constant dis- 
tance downstream of the blast-tube 
exit, and combustion was continu- 
ous. Under pulsating conditions, 
the high-speed movies showed that 
combustion was not continuous, 
and, thus, that the position of the 
flame front was not constant.* In- 
stead, the flame appeared to be 
initiated within the blast-tube exit 
or downstream from it and to ex- 
pand rapidly as the gases passed 
downstream. Later in the cycle, 
luminous gases were seen in some 
furnace configurations to recircu- 
late back to the blast-tube exit 
from regions downstream of the 
usual flame region to ignite the 
next batch of combustible mixture. 
In other cases, there was no visible 
recirculation of luminous gases; 
under these conditions it was sur- 
mised that hot, nonluminous gases 
were the means of periodic igni- 
tion. 

Pressure measurements within 
the combustion chamber during 





* Prints from such a movie presented in a 
previous paper’. 
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pulsation indicated that there is an 
alternating acoustic pressure which 
is synchronized with the flame dis- 
continuities. The amplitude of 
these pressure changes is such that 
it affects the capacity of the blower. 
When the pressure is low, a low 
pumping head is presented to the 
blower and an increasing flow rate 
of air results. With a constant 
fuel-flow rate, a large flame is pro- 
duced by the sudden excess supply 
of air into the temporary fuel-rich 
atmosphere of the combustion 
chamber. The hot gases from this 
flame build up the pressure within 
the combustion chamber, causing 
the pumping head of the blower 
to increase, and thus producing a 
corresponding decrease in air-flow 
rate. The decrease in air flow 
“starves” the flame for air and a 
smaller quantity of hot gases is 
produced. As a result, the pres- 
sure in the combustion chamber 
drops and the cycle is repeated. It 
is this alternating pressure that is 
called pulsation. 

Of primary interest to this 
study was the determination of the 
manner in which the furnace and 
burner variables interact to sustain 
pulsations. As a first step in this 
determination, a theory on the 
driving of oscillations by combus- 
tion, based on Rayleigh’s criterion,® 
was applied. In summary, Ray- 
leigh hypothesized that a_heat- 
driven oscillation could be sus- 
tained if a pressure oscillation was 
kept in phase with a periodic rate 
of heat release so that the maxi- 
mum rate of heat release occurred 
when the acoustic pressure was 
above the average pressure. Note 
that two phenomena are involved: 
an acoustic pressure oscillation and 
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Fig. 4 Nozzle-spray angles affect pulsations at various air-fuel ratios 


a periodic rate of heat release. If 
either one of the phenomena could 
be eliminated, or if the phasing 
between them could be dail 
then the pulsation could be elimi- 
nated. Each phenomenon will now 
be considered separately so that 
the furnace and burner variables 
which affect each of the phenom- 
ena can be understood better. 


Pressure Oscillation — The charac- 
teristics of the pressure oscillation, 
which is considered in Rayleigh’s 
criterion, are determined by a 
resonance condition in the furnace- 
burner system which is composed 
of a combustion chamber coupled 
with the burner on one end and a 
stack on the other. These compo- 
nents form, acoustically, a resonant 
system which has several natural 
frequencies. Although the flame 
within the combustion chamber 
produces noise over a wide range 
of frequencies, the furnace-burner 
system amplifies only those fre- 
quencies which are equal to the 
natural frequencies of the system. 
This flame noise is characterized as 
being a complex wave made up of 
a number of frequencies, all of 
which have low amplitudes, as 
contrasted to pulsation which is 
characterized by a single frequency 
of high amplitude. 

Frequency measurements 
which were made of the noise from 
the experimental furnace during 
combustion conditions indicated 
that the frequency of the pulsation 
was usually about 32 cps. Acoustic 
measurements were made for 
“cold” conditions, without combus- 
tion, to determine the natural fre- 
quencies of the various compo- 
nents singularly and in combina- 
tion. These natural frequencies 
were used to calculate the theo- 
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retical natural frequencies for the 
different burner-experimental fur- 
nace systems used during this pro- 
gram. Without combustion occur- 
ring, it was determined by calcu- 
lation that the experimental fur- 
nace and a burner with a typical 
shutter-controlled blower inlet had 
two natural frequencies of practi- 
cal interest. One of these fre- 
quencies was between 21 and 30 
cps, and the other about 10 cps 
higher. 


Periodic Heat Release — Periodic 
heat release results from periodic 
ignition of the combustible mix- 
ture. The factors which affect this 
periodic ignition are obviously the 
fuel-spray pattern, the air pattern, 
and the pattern of the recirculated 
hot combustion products. High- 
speed movies of the flame indicate 
that, during conditions of high- 
amplitude pulsation, the ignition 
of the combustible mixture occurs 
only in two doughnut-shaped re- 
gions of the combustion chamber 
and thus it is the quantity of fuel, 
air, and recirculated products with- 
in these regions which are impor- 
tant to the generation of pulsation 
rather than the average conditions 
of the entire combustion chamber. 

Fig. 3 shows these ignition re- 
gions. An inner ignition zone was 
observed somewhat downstream to 
the blast-tube exit, near the burner 
axis, and within the fuel-spray 
cone. An outer ignition zone was 
considered to be concentric with 
the inner zone but closer to the 
blast-tube exit and outside of the 
main cone of fuel spray. 

For some of the high-speed 
movies, a special technique was 
used by which a signal, indicative 
of the oscillating pressure ampli- 
tude in the combustion chamber, 


was superimposed on the film 
simultaneously with the ex 

of the flame photographs. In this 
manner, the phasing between the 
ignition and the pressure ampli- 
tude could be determined. The 
ignition in the inner region oc. 
curred at about the time the oscil- 
lating acoustic pressure was at a 
minimum, and in the outer ignition 
region, by the proper combination 
of conditions, when the pressure 
was at a maximum. However, it is 
not the ignition of the combustible 
mixture, but rather, the maximum 
rate of heat release which supplies 
the energy for driving the pulsa- 
tion. There is a time lag from the 
occurrence of ignition to the at- 
tainment of this maximum rate of 
heat release. If this time lag is of 
the order of one-half of the period 
of the pulsation, it would appear 
from Rayleigh’s criterion that pul- 
sations would be driven from the 
inner ignition region when the 
proper mixture of fuel, air, and hot 
gases was available. 

Based on the same value of 
time lag, a continual expansion of 
the flame from the outer ignition 
region would place an energy in- 
put in the wrong phase with the 
oscillating pressure to drive a pul- 
sation. Consequently, in a system 
where both inner and outer igni- 
tion are occurring, pulsations which 
were driven by ignition and 
expansion from the inner region 
could actually be damped out by 
the outer ignition. But fuel is not 
available ordinarily in the outer 
region for such continual expat- 
sion. 

It is possible, however, t 
drive a pulsation from the outer 
ignition region in the following 
manner. As observed in_ high 


speed photographs for certain 


ASHRAE JOURNAL 

























mre oOo OSU f SFTRMasesS SEE 


— se oO of, eS i—] 


~—“_— Os 





psi Fiat Aes Said a ae eg 






















osure 
n this 
n the 
impli 


n Oc. 
oscil- 

at a 
nition 
ation 
ssure 
, it is 


stible 


Boa & 


AL 


purner-furnace combinations, the 
expanding outer flame can be 
broken up and partially quenched 
by the reverse flow, and may even 
be pushed into the blast tube. 
Then the burning remnants are 
again projected into the combusti- 
ble mixture as the gases rush back 
out, at above the average rate, to 
build up the pressure in the com- 
bustion chamber. These burning 
remnants serve as sources of igni- 
tion in the inner ignition region, 
and the flame expands at a rapid 
rate at the proper time. Thus, the 
heat needed for the periodic igni- 
tion can actually arise from either 
fame remnants or from hot gases. 

In order for ignition to occur 
in either the inner or outer ignition 
zone, a combustible mixture of 
vaporized fuel, air, and recircu- 
lated products must be present. 
The rate of heat release by the 
fame in these zones is controlled 
by the local air-fuel ratio in each 
zone. When the local air-fuel ratio 
is close to stoichiometric, the rate 
of heat release will be a maximum. 
If a sufficient deviation is made 
from this mixture, heat may be re- 
leased at a lower rate so that not 
enough heat will be released in 
phase with the acoustic pressure 
oscillation to sustain the pulsation. 
Changes in the local air-fuel ratio 
can be brought about by variations 
in the fuel spray, air, and recircu- 
lation patterns. Factors which af- 
fect each of these variables will 
now be discussed briefly. 


Fuel-Spray Patterns — There are 
three factors which control the 
quantity of fuel available for com- 
bustion in the ignition regions and 
thus control the rate of heat re- 
lease. These factors are the (1) dis- 
tribution of fuel droplet sizes, (2) 
heat available to vaporize the fuel, 
and (3) fuel-spray angle and pat- 
tern. 

It has been shown by Binark 
and Ranz*" that the distribution 
of fuel-droplet sizes within a hol- 
low spray exhausting into still air 
is partially determined by the in- 
duction of air by the fuel spray. 
Small droplets were found to be 
swept into the interior of the spray 
hear the nozzle; these droplets 
Were found near the spray axis. 
The larger droplets, which were 
Swept into the spray interior fur- 
ther downstream from the nozzle, 
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were found closer to the spray 
shell. The forced-air systems found 
in actual burners would affect 
these results, but the same relative 
segregation of droplet sizes would 
still be expected; thus, the fuel- 
droplet sizes within the inner ig- 
nition region would be conducive 
to a rapid evaporation and easy 
ignition. The ease of ignition is 
also affected by the amount of heat 
available. As has already been sug- 
gested, this heat comes from the 
recirculated hot-combustion prod- 
ucts as well as from radiation from 
the flame and containing furnace 
walls. The fuel-spray angle and 
pattern also affect the availability 
of fuel in the ignition regions as 
has been summarized in the dis- 
cussion accompanying Fig. 2. 


Air Pattern — Different burners 
produce air patterns ranging be- 
tween a solid and a hollow cone. 
Furthermore, the pattern tends to 
change with air-flow rate, espe- 
cially the hollow air patterns. The 
shape of the pattern will determine 
how much air is made available in 
the ignition regions to burn the 
fuel. 

Unlike the fuel-spray pattern, 


the air pattern is not constant dur- 
ing pulsation. The periodic varia- 
tion in velocity will produce a cor- 
responding variation in air-flow 
pattern. The flow pattern will 
form and then tend to collapse 
periodically, producing and shed- 
ding large doughnut-like vortices, 
and changing the quantity of air 
available in the ignition regions. 
During pulsation, this periodic var- 
iation in air pattern could set up a 
feed-back effect which would help 


to lock in the pulsation. 


Recirculation Patterns — Recircula- 
tion, which is set up by the mo- 
mentum of the air and fuel streams, 
is a natural phenomenon within the 
combustion chamber. Hot combus- 
tion products are returned to the 
flame region by the large recircu- 
lation loops. As with the air pat- 
tern, the presence of pulsations can 
affect the quantity of hot products 
which enter the ignition region to 
ignite the mixture. 


Regions of Pulsation—The effects 
of the fuel spray, air, and recircu- 
lation patterns are interrelated so 
that in an actual burner system it 
is probably impossible to com- 


TABLE | 


SUMMARY OF THE EFFECTS OF VARIOUS FURNACE AND 
BURNER VARIABLES ON THE AMPLITUPE OF PULSATION 


Variable 


Effect 


A. Variables having an important effect on the amplitude 


Fuel spray (angle and pattern) 


— high- and low-amplitude levels were found 


(Fig. 2); air-fuel mixtures at which transitions 
occurred were found to be a function of 
fuel-spray angle 


Air pattern 


— affected the mixtures at which the transitions 


occurred 


Recirculation pattern 


— certain changes in the recirculation pattern 


were found to increase the amplitude 


Acoustical characteristics of the — can either increase or decrease amplitude 


blast tubes 


depending on the natural frequency of the 


furnace-burner system and the mode of 
oscillation 


B. Variables having little or no effect on the amplitude 


Continuous ignition 


Burner fan characteristics 


— reduced the amplitude slightly in most cases 


— can lend instability to the burner-furnace 


system 


Draft 


— affects the acoustical system by changing 


the natural frequency and the acoustic losses 


Frequency 


— transition points did not occur at a constant 


frequency 


Furnace configuration 


— can affect recirculation patterns, acoustic 


losses, or natural frequencies 


Atmospheric conditions 


— unknown 


Co 








pletely separate the effect of each 
variable on the presence of pulsa- 
tion. However, during the course 
of the experimental studies con- 
ducted during this program, it was 
possible to define over-all condi- 
tions of pulsation and nonpulsation 
for the burners used even though 
the different variables were known 
to affect each other. 

Fig. 4 is a map of pulsating 
and nonpulsating regions in terms 
of the mean fuel-spray angle, the 
total air-fuel ratio, and the air pat- 
tern as determined with the experi- 
mental furnace and burners de- 
scribed earlier. For each air pat- 
tern, it was found that pulsations 
occurred for certain ranges of air- 
fuel ratio and mean _ fuel-spray 
angle. In the case of the solid air 
pattern, a sufficient decrease in to- 
tal air-fuel ratio and an increase in 
the mean fuel-spray angle caused 
the pulsations to cease, probably 
because the local air-fuel ratio in 
the ignition regions became low. 
The slope of the locus of points, 
where the pulsations ceased be- 
cause of over-richness, indicates 
that when the mean fuel-spray 
angle increased, more fuel was 
caused to pass through the ignition 
regions. For the same air pattern, 
it is seen that increasing the total 
air-fuel ratio or decreasing the 
mean fuel-spray angle, or both, will 
cause pulsations to cease because 
the local air-fuel ratio in the igni- 
tion regions becomes too high. 

It is noted that for the hollow 
air pattern, the general trends are 
the same as for the solid air pat- 
tern but the shape of the pulsation 
region is different. For the lean 
amplitude transitions, it is believed 
that the mean fuel-spray angle 
swings through the ignition regions 
as the fuel spray is changed suffi- 
ciently. 

The question might be asked 
why the shapes of the pulsation re- 
gions are different for the solid and 
hollow air patterns. One possible 
explanation is that the ignition re- 
gions shift somewhat with mixture 
ratio and air pattern. It seems rea- 
sonable that these regions would 
not have the same location at low 
air-flow rates at rich amplitude 
transitions as at high air-flow rates 
at lean amplitude transitions. One 
factor involved in such a shift of 
location of critical region is the 
variations in air velocity across the 
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air pattern. In the case of the solid 
air cone, the velocity is highest on 
the burner axis and decreases with 
increasing radial distance. Changes 
in total air-flow rate cause equiva- 
lent changes in the air velocities 
throughout the pattern. The hollow 
air pattern, on the other hand, has 
a peak air velocity at some angle 
with the burner axis. Thus, with 
increasing radial distances from the 
axis, the air velocity is first found 
to increase and then to decrease in 
magnitude. It is reasonable to ex- 
pect, therefore, that this complica- 
tion in velocity profile could result 
in the more complex lean pulsation 
limit shown in Fig. 4 for the hollow 
pattern. 

The data as presented in Fig. 4 
apply only in a qualitative manner 
to other burner units. To obtain 
quantitative data strictly applic- 
able to other units, it would be 
necessary to study the specific 
combinations in question. 


CONCLUSION 


Pulsations present in oil-fired heat- 
ing units result from acoustical 
phenomena, even though the en- 
ergy for driving the pulsations is 
derived from the combustion proc- 
ess. It is the acoustical system 
which determines the frequency, 
and to a large extent, the ampli- 
tude of the pulsations. Changes in 
furnace and burner variables which 
affect the combustion process also 
affect the acoustical system. The 
manner in which the system is af- 
fected, however, is not as evident 
as with the combustion process. It 
is this unknown effect of furnace 
and burner variables on the acousti- 
cal system which causes the seem- 
ingly inconsistent effectiveness of 
suppression techniques with differ- 
ent heating units. Thus, in this pro- 
gram, it became necessary to ex- 
plain the mechanism of pulsation 
in terms of the important furnace 
and burner variables affecting the 
acoustical system. This has been 
accomplished to the extent that the 
variables important to the genera- 
tion of pulsations have been de- 
lineated; these are the furnace vol- 
ume, the fuel-spray pattern, the air 
pattern, and the pattern of the re- 
circulated hot-combustion _ prod- 
ucts. The complex nature of the 
physical handling of the fuel, air, 
and combustion products has, how- 
ever, prevented a full determina- 





tion of the effect of these variables 
on the acoustical system. 

The detailed mechanism of 
pulsation has been shown to ip. 
volve two independent phenomena; 
an acoustic pressure oscillation and 
a periodic rate of heat release. The 
pressure oscillation has been shown 
to result from the acoustical be- 
havior of the furnace. The periodic 
heat release is controlled by the 
periodic ignition of the combustible 
mixture in the furnace. This peri- 
odic ignition appears to depend on 
the local air-fuel ratio of the com- 
bustible mixture in the ignition 
regions downstream of the blast- 
tube exit. It is not fully known why 
these regions have dominance over 
ignition in any other region within 
the combustion chamber or how 
burner configuration affects the lo- 
cation of these regions. 


Any suppression _ technique 
should affect either the acoustic- 
pressure oscillation or the periodic 
rate of heat release. Thus, such 
techniques as venting* the combus- 
tion chamber would be expected to 
affect the pressure oscillation by 
relieving the acoustic pressure 
within the furnace. Also, it should 
be possible to suppress pulsations 
by affecting the periodic rate of 
heat release. The problem is, that 
not enough is known about the 
location of the ignition regions 
or precisely what conditions are 
needed in these regions to prevent 
pulsations. Thus, it is not now 
possible to devise definitive tech- 
niques involving the fuel-spray 
pattern, air pattern, or recircula- 
tion pattern which will suppress 
pulsations in all circumstances. 


This program has shown that 
additional information on the in- 
terrelationship of the fuel spray, 
air, and recirculation patterns is re- 
quired before fully comprehensive 
pulsation-suppression techniques 
can be devised. Because of the mul- 
tiplicity of furnace and burner de- 
signs in the industry, the evaluation 
techniques described should be di- 
rected to the specific cases of inter- 
est to individual manufacturers. 
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Procedure for announcing proposed 
Society standards is covered in Sec- 
tion 8.8.24 of the ASHRAE By- 
laws. At this time notice is hereby 
published that the following stand- 
ards have been approved by the 
Standards Committee and review 
copies are available for comment. 
Such comments should be _ sub- 
mitted to the Technical Secretary 
not later than January 15. 













(l) 22-48R — Methods of Testing 
for Rating Water-Cooled Refriger- 
ant Condensers. This standard in- 
cludes suggested terms for rating 
water-cooled refrigerant condens- 
ers and establishes test methods for 
ue in obtaining ratings of such 
equipment. 












(2) 40P — Methods of Testing for 
Rating Heat-Operated Unitary Air 
Conditioning Equipment for Cool- 
ing. This standard provides stand- 
ard test methods for determining 
cooling capacity of unitary heat- 
operated air conditioning equip- 
ment. These test methods may be 
ued as a basis for rating such 
equipment. The standard applies 
to heat-operated equipment which 
operates non-frosting. It does not 
include methods of testing the fol- 
lowing: 
















Heat-operated liquid chillers, not 
part of a unitary air conditioner; 


Unitary air conditioners of me- 
chanical compression type; 







Heat pumps; 


Refrigeration cycles employing Pel- 
ter effect; 


Combustion engine driven systems. 


NOVEMBER 1960 


Proposed standards 


A. T. BOGGS, Il 
ASHRAE Technical Secretary 


DRAFTING -- Section 15, Electri- 
cal Diagrams, of the American 
Drafting Standards Manual is avail- 
able from ASME, co-sponsor of the 
standard. This new American 
Standard carries the ASA designa- 
tion Y14.15-1960 and was approved 
by ASA procedure on June 24, 
1960. Section 15 contains defini- 
tions and general information ap- 
plicable to most of the commonly- 
used electrical diagrams. It also 
includes detailed recommendations 
on preferred practices for use in 
the preparation of electrical dia- 
grams. Copies are available at 
$1.50 each from ASME, 29 West 
39th Street, New York 18. 


MILK COOLING — A revision to 
the 3-A Sanitary Standards for Farm 
Holding and Cooling Tanks be- 
came effective September 1, 1960. 
These sanitary standards concern 
the material, design, and fabrica- 
tion of tanks in which bulk milk is 
cooled and stored on dairy farms. 
Cooling requirements of such tanks 
and the performance of refrigera- 
tion equipment is included as a 
part of this standard. The standard 
was printed in the June 1960 Jour- 
nal of Milk and Food Technology. 


PIPE THREADS—Revised Ameri- 
can Standard for Pipe Threads, 
B2.1-1960, is now available. This 
American Standard is based cn a 
system of pipe threads known since 


‘the 1880's as the Briggs Standard, 


which in turn incorporated the 
nominal sizes of pipe (10-in. and 


STANDARDS PAGE 





under) and the pitches of the 
thread established even earlier — 
between 1820 and 1840. In the lat- 
est revision of the standard, the 
dryseal pressure tight joints have 
been published separately as Ameri- 
can Standard B2.2-1960. Published 
by the American Society of Me- 
chanical Engineers, revision B2.1- 
1960 is available from ASA or 
ASME at $3.00 per copy. American 
Standard B2.2-1960, Dryseal Pipe 
Threads is available at $3.50 per 


copy. 


REFRIGERANTS — ASHRAE 
Standard 34 on Designation of Re- 
frigerants was approved September 
14, 1960, as an American Standard. 
The ASA designation number is 
B79.1-1960 and the title “Number 
Designation of Refrigerants.” Copies 
will be available for distribution 
from ASHRAE headquarters or 
ASA in the near future. 


WELDING — Nema has recently 
announced publication of a revised 
standard for resistance welding 
control equipment. The new stand- 
ard — Resistance Welding Control- 
IC-2-1960—includes definitions and 
cycle diagrams for all generally 
used resistance welding processes. 
Also listed are minimum standards 
for. such factors as accuracy, time 
range, size, and capacity, which are 
widely used in the industry. Copies 
are available from the National 
Electrical Manufacturers Associa- 
tion, 155 East 44th Street, New 
York 17, N. Y., at $1 per copy. 


INTERNATIONAL — Increase in 
world trade since World War II 
has produced a need for the de- 
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velopment of international stand- 
ards for all segments of industry. 
Such standards’ are of particular 
benefit to manufacturers in the ex- 
port phase of their business. Stand- 
ards for international use are de- 
veloped through the procedures 
established by the International 
Organization of Standardization 
commonly known as ISO. Head- 


established and the first plenary 
meeting held in London in 1958. 
The first meeting of the full tech- 
nical committee evolved areas of 
interest in refrigeration for which 
international standards should be 
considered. Each of these subjects 
is handled by a sub-group of the 
technical committee, as follows: 


SC 1 — Safety 


WG 1-— Designation of Refriger. 
ants 


The U.S. is secretariat for SC ¢ 
and WG 1. Meetings of these 
groups were held in Paris October 
17-27 and reports on the results of 
these meetings will be published 
in this space in succeeding issues 
of the JOURNAL. 























quarters for ISO are at Geneva, ‘ : ae 
Switzerland, and membership is by SC 2— Terminology, Definitions Nema: Nema standard CN 1-1990 
country rather than industrial and Symbols covering Room Air Conditioner 
groups. The U.S. is represented in SC 3—Testing of Refrigerating yas Diians revised to include a cool- 
the ISO by ASA. The development Systems ing load estimate form. This form 
of proposed international standards sc 4— Testing of Refrigerant _ is suitable for estimating the cool 
is Carriec out »y technica commit- Compressors ing load for comfort air condition. 
tees consisting of representatives . ; ing installations which do not re 
of interested member countries. SC 5— Construction and Testing quire specific conditions of inside 
Consideration for international of Household Refrigera- temperature and humidity. Copies 
standards in any particular field is tors are available from the National 
covered by a specific technical SC 6— Testing of Factory-as- Electrical Manufacturers Associa- 
committee. sembled Air-Condition- tion, 155 East 44th St., New York Se 
In 1956 TC 86 on refrigeration was ing Units 17, N. Y., at 30c each. es 
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As read to the membership at the Semi- 
annual Meeting in Dallas, February 1-4, and 
voted upon affirmatively at the 67th Annual 


Sec. 4.4 The Board of Directors, for good and sufficient rea- 
ns, may waive the dues of any member and the initiation fee 
of any former member applying for reinstatement who at the 
ime of his resignation was in good standing. 


Sec. 5.14 After the close of the fiscal year, the accounts of 
the Society shall be audited by a certified public accountant 
proved by the Board of Directors, and the auditor’s report 
dall be presented by the Treasurer at the next Meeting of the 
Society, and shall be published in the official publication. 


Section 8.5 The Chairman and Vice Chairman of each Gen- 
wal or Special Committee shall be a Member or Associate 
Member, except as otherwise provided herein. 


Sec. 8.8.1 The Executive Committee shall consist of the Presi- 
dent, who shall be its Chairman, the immediate Past President, 
the Ist Vice President, the 2nd Vice President, and the Treas- 
wer, It shall meet at the call of the President, or upon request 
of any two (2) members of the committee. 

It shall investigate and make reports and recommendations to 
the Board of Directors regarding matters relating to the Society 
ot any member or members thereof. During intervals between 
Board of Directors meetings, the Executive Committee shall 
tiercise administrative powers of the Board of Directors. Mat- 
ters of policy determined by the Executive Committee between 
meetings of the Board of Directors shall be submitted to the 
Board of Directors at its next meeting for ratification. 


Sec. 8.8.24 The Standards Committee shall have charge of the 
wlection, development, preparation, and submittal to the Board 
of Directors of all codes and standards in the fields of heating, 
tirigeration, and air conditioning and ventilating engineering, 
ind all revisions thereof, to be considered for adoption. It shall 
woperate with other organizations in the development, prepara- 
tion, and adoption of codes and standards. 

Following approval by the Standards Committee of a code, 
sandard, or a revision thereof, a notice that such is available 
for comment shall be published in the Society JOURNAL. This 
Wtice shall state that preliminary copies will be sent upon 
lequest and that comments addressed to the Standards Com- 
hittee will be received for a period of sixty (60) days following 
nblication of the notice. The Standards Committee, after re- 
Newing such comments, shall make final recommendations to 
he Board of Directors for adoption of the code, standard, or 
tision thereof. All written objections which have been over- 
tiled by the Standards Committee shall be submitted to the 









of Directors. 
Adoption of a code or a standard, or a revision thereof, shall 
Tequire the approval of the Board of Directors, and the Board 
Directors shall assure that proper consideration has been 
Given to it. 
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AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING ENGINEERS 


Amendments to the 


Y-LAWS 


Meeting in Vancouver June 13-15. The sec- 
tions printed herewith supplant those origi- 
nally provided as of January 29, 1959. 


Following approval by the Board of Directors, a notice of 
such approval and availability and effective date of the code, 
standard, or revision thereof, shall be published in the Society 
JOURNAL. 

The activities of the Committee shall be solely for the de- 
velopment of engineering science, and the Committee shall not 
engage in influencing enactment of building or other codes, or 
in propaganda, or other activities designed to influence legisla- 
tion. 


Sec. 8.9 All General Committees and Special Committees, 
except the Nominating Committee, shall render to the Board of 
Directors, prior to the Annual and Semiannual Meetings of the 
Society, reports of their activities and shall submit progress 
reports at other times on request of the President. 


Sec. 8.12 The Board of Directors may by a two-thirds (2/3) 
vote remove a member of any committee excepting Regions 
Central Committee, Chapters Regional Committee, and Nomi- 
nating Committee. : 


Sec. 9.6 The elected officers of Chapters or Branches shall 
receive no salary, emolument or compensation for their services 
as such. Chapters or Branches shall not act for the Society or 
subject the Society to any financial or other obligation, except 
such as the Society or the Board of Directors may by resolution 
specifically assume. Notice to the foregoing effect shall be im- 
printed on the stationery used by each of the Chapters or 
Branches. Each Chapter or Branch shall promptly file a copy 
of its Minutes with the Executive Secretary of the Society and 
make report to said Secretary of all of its proceedings. Each 
Chapter and Branch shall file with the Chairman of its respec- 
tive Chapters Regional Committee its recommendations concern- 
ing the policies, procedures and operation of the Society, its 
Chapters and Branches. No contributions, except dues, and 
assessments, shall be solicited by Chapters or Branches without 
the written approval of the Board of Directors. Chapters or 
Branches shall not issue publications, other than Chapter rosters, 
or use the Society’s name or emblem or Chapter or Branch 
insignia, without the approval of the Board of Directors. Chapters 
or Branches shall give no recommendations, endorsements or 
approvals of any scientific, literary, mechanical or engineering 
product for the promotion of private interests. 


Sec. 11.1 Prerequisites. These By-laws may be amended by 
a two-thirds (2/3) vote of the Society at an Annual or Semi- 
Annual Meeting thereof, provided that written notice of the 
proposed amendment, subscribed by two-thirds (2/3) of the mem- 
bers of the Board of Directors or by fifty (50) members be given 
at a previous stated or Special Meeting, and that notice thereof 
as pertinently amended ‘by majority vote at said stated or Special 
Meeting be also given by the Executive Secretary in the notice of 
the Annual or Semiannual Meeting. 
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What ASHRAE Regions and Chapters are doing 


First fall meetings of several chapters were highlighted by the presence of James 
H. Downs, Director of Region V, who spoke on regional and national activities. 
Heat pumps, dual duct air conditioning, cooling towers and electric heating 
were among a broad range of topics covered at other technical sessions. 


MILAN (ITALY) . On August 18th, by official 
notice from ASHRAE Headquarters, Milan became 
an overseas branch of the Society. Officers until 
December 3lst are G. F. Bertolini, President; 
Gaetano du Bot, Secretary; Uberto Stefanutti, 
Treasurer; and Luciano Jovine and Luigi Mazzini, 
Board of Governors. President Bertolini was re- 
sponsible for completion of much of the organiza- 
tion work of the Chapter. 


CENTRAL INDIANA .. . James H. Downs, Director 
of Region V, was present at the first meeting of the 
1960-61 season, held on September 14th, and 
opened the session with an address on benefits re- 
sulting from the merger. 

Highlighting the meeting was a panel discus- 
sion of “Contract Specifications.” Speaking were 
William C. Wright, Director of the Indiana Society 
of Architects; Frederick B. Morse, Professor of 
Mechanical Engineering at Purdue University and 
past-President of the Indiana Society of Professional 
Engineers; William Martin, representing the Me- 
chanical Contractors Association for the mid-west; 
and Walter R. Leander, a member of the Trade 
Relations Committee of the National Warm Air 
Heating and Air Conditioning Association. Mod- 
erating the discussion was William Kercheval, Pro- 
gram Chairman of the Chapter. Main topics were 
types of specifications, what type produces the high- 
est quality at the lowest cost, how a job should be 
specified after quality has been decided, practical 
methods of proposing substitutions, preventing sub- 
mission of proposals failing to comply with the 
specifications, determination of compliance with 
specifications and control and enforcement of 
prompt payment to subcontractors. Each panelist 
gave a short talk on specifications as they related 
to his branch of the profession and then written 
questions from the audience were answered and 


discussed. 
ROCHESTER . . . On October 5th this Chapter held 


its first meeting of the 1960-61 season, opening with 
a discussion on the newly installed refrigeration 
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Central Pennsylvania ...... 


system for Rochester-Monroe County Civic Center 
and Memorial Auditorium, presented by Edward F. 
Nier, Plant Engineer for the project. Arrangements 
were made to tour the plant. 


NEW YORK . With increased use of exterior 
glass in varying amounts, up to and including com. 
plete window wall construction, Alfred L. Jaros, Jr, 
Partner in Jaros, Baum and Bolles and guest speaker 
at the September 27th meeting, contends that the 
ratio of unshaded window area to total wall area 
plays an important role in determination of the type 
of peripheral air conditioning system best suited 
from the standpoint of performance and economy. 

Preceding the regular technical meeting, a 
seminar on pumps was conducted, featuring talks 
by V. J. Cantlupe of Lecourtenay Company, P. F. 
McDole of Peerless Pump and C. G. Haughton of 
Worthington Corporation. 


TOLEDO . . . Demonstrating the use of small silica 
dises to convert solar energy directly to electric 
power, Robert C. Clark of Ohio Bell Telephone 
Company spoke on “Something New Under the 
Sun” at the October 3rd meeting. 


SOUTHERN CALIFORNIA . . . Presidential Members 
William R. Harnsworth, Arthur J. Hess and Daniel 
D. Wile and Fellow Ralph M. Westcott were in at- 
tendance at the meeting of September 2nd, at which 
a certificate of Fellow of the Society was presented 
to Herbert B. Nottage, Chairman of the Codes and 
Standards Committee. 

Robert Phillips of Carrier Corporation acted 
as chairman for the evening’s technical program, @ 
panel discussion of “Reciprocating, Rotary and Cen- 
trifugal Compressors.” Applications of each were 
discussed in turn by Joseph Lutes of Ree 
Machinery Company, David Nurse of Tennico 
Steve Shea of Carrier Corporation. Supplementing 
discussion of the design and use of the various types 
of compressors were slides and charts. 

Featured speaker at the October 10th meeting 
was Fred C. Wood, Manager of Air Conditioning 
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sales for York Div, Borg-Wamer Corporation, who 
discussed the practicability and increasing nation- 
wide acceptance of refrigeration cycle heat pumps 
for year-round air conditioning of commercial build- 


He traced the development of the air source 
eat pump, which is capable of removing heat from 
wen cold winter air, starting with the first large 

ent store system installed at Roanoke, Va., 
in 1955. Since that time, use of these systems has 
increased greatly, estimated, by speaker Wood, at 
taling more than 10,000 ton of cooling capacity. 
Major installation cited was the Squaw Valley Win- 
ter Olympics facility. 

Overall economies of this type of heating and 
cooling system, both in initial and operating costs, 
were noted, in particular for the West Coast, where 
nild climates permit single-stage refrigeration com- 
pression equipment in place of the more expensive 

d compression required in colder climates 
where temperatures reach zero and below. 

In conclusion, speaker Wood predicted that 
the air source heat pump will have even broader 

nce as a year-round air conditioning system, 
wing prime energy obtained from either electricity 
or natural gas and extracting heat from the outdoor 
air. 


CENTRAL PENNSYLVANIA . . . Beginning the 1960- 
61 season for this chapter was a discussion of the 
tle of the consulting engineer, presented by T. Y. 
Davis, Middle Atlantic Regional Manager of York 
Corporation. Illustrating his talk with slides, he 


‘reviewed the many facets that must be explored 


by an engineer in selection of air conditioning for 
a given building. 


HOUSTON Speaker of the evening Charles 
Dubberly, Manager of the Advanced Engineering 
Group of General Electric Company, presented a 
discussion on “A New Concept of Heat Pump Load- 
ing and Load Effect” at the September 16th meet- 
ing. He enumerated the various electrical, chemical 
and mechanical loads imposed on heat pump com- 
pressors and, with the aid of charts and pictures, 
defined the areas of load in which these units are 


expected to operate. 


KANSAS CITY Basic principles of dual duct 
tir conditioning and its history over the past fifty 
years were covered by J. W. Kreuttner, Vice Presi- 
dent and Director of Buensod-Stacey, Inc., guest 
speaker at the September 6th meeting. Discussing 
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advantages, disadvantages and special design con- 
siderations, he presented slides illustrating typical 
and actual installations and comparative cost data. 
Following his talk was a question and answer period. 

At the October 3rd meeting, D. M. Valentine 
of Surface Combustion Corporation, speaking on 
“Dehumidification of Air,” stated that there are 
many products that must be manufactured under 
conditions of low constant humidity and a tempera- 
ture of approximately 68 F. By use of glycol and 
lithium bromide as liquid exorbants, moisture in 
the air can be controlled over a varied range of 
dry bulb temperature. He also indicated that by 
such use of liquid exorbants and temperature con- 
trol, as much as 97% of bacterial and mold growths 
can be held in check. 


DAYTON “Principles of Home Heating with 
Electric Fuels” were discussed by John W. Norris, 
President of Lennox Industries, Inc., guest speaker 
at the first meeting of the 1960-61 season, held 
September 13th. Attributing present interest in 
resistance type electric home heating to its pro- 
motion by utilities, he reported that the inherently 
high operating cost of electric heating has been 
made acceptable by insistance of utilities on tight, 
well-insulated home construction. Advantages of 
a central type electric heating system, using forced 
air, were discussed in comparison with remote type 
convector and radiant type heaters. 


MISSISSIPPI . . . Speaking on cooling towers at the 
September 26th meeting, Roy Mays of Marley Com- 
pany pointed out that a tower dissipates all load 
passed through it and constant blow-down is essen- 
tial to proper tower operation. 

After the program, past-President Forrest North 
installed new President William Fortner and turned 
the meeting over to him. President Fortner then 
introduced new Chapter officers and announced 
committees. 


EVANSVILLE . Guest speaker at the September 
6th meeting was James H. Downs, Region V Direc- 
tor, who discussed Regional and National matters 
affecting the Chapter. Explaining channels through 
which the Society obtains its funds and disburse- 
ment of these funds, he spoke on the need for a 
research laboratory owned and operated by ASH- 
RAE, as opposed to the buying of research time 
from colleges and universities. A question and 
answer period followed his address. 

(Continued on page 86) 
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Meetings ahead 





November 14-16—National Warm Air 
Heating and Air Conditioning As- 
sociation, 47th Annual Meeting, 
Cleveland, Ohio. 


November 14-18—National Ice Asso- 
ciation, Annual Convention, Wash- 


ing, D.C. 


November 15-17 — Building Research 
Institute, Fall Conferences, Wash- 
ington, D. C. 


November 17 — National Electrical 
Manufacturers Association, Annual 
Meeting, New York, N. Y. 


November 18-22 — Air Conditioning 
and Refrigeration Institute, Annual 
Meeting, Hollywood Beach, Fila. 


November 20-23 — Refrigeration and 
Air Conditioning Contractors Asso- 
ciation, Annual Meeting, Miami, 
Fla. 


November 27-December 2— American 
Society of Mechanical Engineers, 
Annual Meeting, New York, N. Y. 


November 28-December 2—24th Na- 
tional Exposition of Power and Me- 
chanical Engineering, New York, 
N. Y. 


December 1-2 — National Association 
of Practical Refrigerating Engineers, 
Annual Meeting, St. Louis, Mo. 


December 12-15—Industrial Building 
Exposition and Conference, New 
York, N. Y. 


January 23-24 — Industrial Heating 
Equipment Association, Dearborn, 
Mich. 


February 10-11—Air Conditioning and 
Refrigeration Wholesalers, Annual 
Convention, Chicago, IIl. 


February 13-16 — American Society 
of Heating, Refrigerating and Air 
Conditioning Engineers, Semian- 
nual Meeting, Chicago, Ill. 


February 13-16 — 15th International 
Heating and Air-Conditioning Ex- 
position, Chicago, Ill. 


March 5-8 — National Association of 
Frozen Food Packers, Annual Con- 
vention and Exposition, Dallas, 
Texas. 
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People 


Daniel D. Wile, immediate past-President of ASHRAE, has been appointed 
Executive Vice President of Recold Corporation, but continues as Vice Presi. 
dent in Charge of Engineering. A graduate of the University of Ken 

College of Engineering, he was elected to membership in the former ASRR 
in 1934 and in the former ASHAE in 1944. Active in work of ASRE, he has 
served on the Committees on Rating and Testing Air Conditioners (Chairman, 
1946), Standards (Vice Chairman, 1948), Awards (1949), General Technical 
(Vice Chairman, 1950-51; Chairman, 1952), Research (1951), Technical Cp. 
ordinating (member, 1954; Vice Chairman, 1955-57), Program (Chairman, 
1954), and Membership Relations (Chairman, 1957-58). Mr. Wile has also 
served the Society as a member of Council from 1952-58; 
as Treasurer, 1956-57; 2nd Vice President, 1957-58; and 
lst Vice President, 1958-59. He was 2nd Vice President 
of ASHRAE and Chairman of Regions Central Committee 
from January to June 1959, Ist Vice President from July 
to December 1959 and President from January to June 
1960. His frequent contributions to refrigeration and air 
conditioning literature cover a wide range of subjects, 
including evaporation design, 1931; expansion valve ca- 
pacity measurement, 1935; refrigerant controls (Interna- 
tional Congress of Refrigeration), 1936; test apparatus for room thermostats, 
1936; calorimeter for small compressors, 1939; psychrometry in the frost zone, 
1944; psychrometric chart (co-author), 1946; air flow measurement, 1947, 
evaporative condenser performance, 1950; performance of air conditioning 
coils, 1953; carcass coolers, brine spray or dry coil, 1956; and purging indus- 
trial systems, 1959. His work on the ASRE Data Book includes chapters in 
the basic volume on psychrometry and evaporative condensers. Mr. Wile’s 
experience in the industry is marked by developments for which he holds 
many patent awards. He is a recipient of the ASRE Best Sections Paper Award 


and twice received the ASRE Wolverine Award for outstanding contributions © 


to refrigerating engineering. He was Vice Chairman of the Detroit Section 
of ASRE in 1937 and Chairman of the Los Angeles Section in 1956. 


James A. Mcllrath, formerly Vice President of United States Cold Storage 
Corporation, is now President of Dry Storage Corporation in Chicago. 


T. J. Ammel, Sales Manager, O.E.M. Products, for York Div of Borg-Wamer 
Corporation for the last two years, has been given the additional responsibility 
of handling Mobile Products. A past-Chairman of the Detroit Section of the 
former ASRE and Chairman of the General Technical Committee in 1957-58, 
he has also served as Region VII Director. Active in the Air Conditioning 
and Refrigeration Institute, he was Chairman of the Small Compressor Sections 
in 1956-57 and is currently Chairman of the subsection covering hermetic 
compressors up to ten hp. 


A. G. Dixon, Executive Vice President of Modine Manu- 
facturing Company, succeeds to the presidency of that 
organization. A member of the Board of Directors, he 
has been associated with the company since 1926, when 
he was employed as an engineer. In 1931 he was ap 
pointed Sales Manager for the Heating Div, continuing in 
this position until 1943, when he was named Secretary. 
He became Vice President and Secretary in 1948, a direc 
tor in 1953 and Vice President of Engineering in 1954. 
In 1957 he was advanced to Executive Vice President. An 
alumnus of the University of Illinois, with a B.S. in engi- 
neering, he has been a member of ASHRAE since 1928. 


Lawrence E. Jennings, Jr., is now Product Manager, Commercial Dept, Dat- 
ville Div. Bohn Aluminum & Brass Corporation. A graduate of Trinity Col- 
lege, his first position was as a sales engineer for Sturtevant Div, Westinghouse 
Electric Corporation. Directly prior to joining Bohn, he was Chief Engineer 
for a Michigan City, Ind., manufacturer. 
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ff. L. Ross is now Manager of Engineering of Allis-Chalmers Manufacturing 
Company's newly consolidated Pump and Compressor Dept. With the com- 
pany since receiving his mechanical engineering degree from Yale University 
in 1928, he became Manager of the Centrifugal Pump Dept in 1959. Prior 
to that, he had been Assistant Manager and Chief. Engineer. 


James A. Wheeler is now Product Manager, Air Condi- 
tioning Dept, air side, for the Industrial Div of American 
Radiator & Standard Sanitary Corporation. A mechanical 
mgineering graduate of the University of Florida, he 
brings to his new position a background of 26 years in the 
jir conditioning field. Starting with an American Blower 
Div agent in 1934, he joined the Div in 1937 as a sales 
engineer. Prior to accepting his new assignment, he had 
been Manager of the Industrial Div’s Houston office since 


1946. 





Douglas Longman, previously with Sirocco, has joined the staff of Trane Com- 
pany of Canada. Among other Montreal Chapter members assuming new 
in are: Alan W. Oakes, who has left Canadian Ice Machine Company 


to join Trane Company of Canada; Wes Muir, now associated with John 


Holden, Consulting Engineer, to form the partnership of Holden & Muir; 
“John Haskeny, forming the firm of John Haskeny & Associates, Consulting 
‘Engineers; Alec Moore, who has formed a consulting engineering association, 
“Moore, Cowan & Associates; and David E. Harvey, now Sales Manager of 
‘Dunham-Bush. 


William C. McMichael has been appointed Director of Sales of CRS Industries, 
Inc., an organization specializing in research and sale of products and sys- 
tems for control of air cleanliness and odors. With a background of 16 years 
in sales consultation and management in the field of air conditioning, he has 
served with Air Conditioning Associates, Inc., and was Manager of the Cool- 
ing Div of Bryant Air Conditioning Corporation. 


Armand Cowan is the new General Manager of Imec of Florida, Inc., which 
was formerly Mechanical Installations, Inc. Prior to this appointment, he was 
with McDonald Air Conditioning, Inc. 


Glen D. Winans, General Superintendent of Detroit Edison Company’s Cen- 
tral Heating Dept, retired October 1st after 38 years of service with the com- 
pany. A graduate of Ohio Northern University, where he earned his mechani- 
cal engineering degree in 1921, he joined Edison in that same year as an 
inspector in the Central Heating Dept, where he has served in several super- 
visory positions, including Steam Dis- 
tribution Engineer, Assistant Superin- 
tendent and Assistant General Super- 
intendent. He was promoted to 
General Superintendent of Central 
Heating in 1957. A Charter Member 
of the Engineering Society of Detroit 
and a former Chairman of the So- 
ciety’s Civic Affairs Committee, he is 
past-President of the National Dis- 
trict Heating Association and a mem- 
mer and past-President of the Michi- 
gan Chapter of ASHRAE. Succeed- 
ing him is Leo F. Collins, an alumnus of the University of Dayton College of 
Engineering and holder of an M.S. conferred by the University of Detroit. 
With the company since 1925, he is a past-President of the National District 
Heating Association and Chairman of the ASHRAE Technical Committee on 
Corrosion. 





WINANS 


COLLINS 


Thomas A. Marshall, Jr., has been elected Executive Secretary of the American 
Society for Testing Materials by its Board of Directors, effective October 15, 
1960. He is currently Senior Assistant Secretary of the American Society of 
Mechanical Engineers. Graduated from Georgia Institute of Technology in 
1932 with a B.S. degree in aeronautical engineering, he joined Metropolitan 
Life Insurance Company, serving in various capacities. In 1951, he became 
Executive Secretary of the Engineering Manpower Commission, which had 
just been formed by Engineers’ Joint Council. A year later he became Secre- 
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Others 


noise problems ... . which con- 
front the ventilating engineer can be 
divided into three basic parts: first, 
it is necessary to obtain the noise 
characteristics of the system, that is, 
the sound which would be heard by 
occupants if no acoustical treatment 
were applied; noise levels which 
would be acceptable within the occu- 
pied zones must then be decided; 
and, finally, the difference between 
the noise of the untreated ventilating 
system and permissible noise in the 
building indicates the degree of noise 
attentuation required for satisfac- 
torily quiet operation of the system. 
In this article, a survey of existing 
information on the subject has been 
made and suggestions are put for- 
ward for making an assessment. 
Journal of the Institute of Heating 
and Ventilating Engineers, Septem- 
ber 1960, p 197. 


salt-to-fresh water ... . conversion 
by freezing, thermodynamically and 
from a scale and corrosion view- 
point, has potential for a variety of 
applications. There are at present 
two leading methods of producing 
sea water ice: freeze evaporation and 
direct cooling. In the former, sea 
water is introduced into a high 
vacuum chamber and flash cooled to 
a temperature low enough to produce 
ice crystals. In the second process, 
a refrigerant such as isobutane is in- 
troduced directly into the brine, thus 
freezing some of the solution into 
ice crystals. Mechanical Engineering, 
October 1960, p 57. 


heat pumps... . as used in multi- 
story office buildings have consider- 
able potential. Comprising the heat 
pump reclaim cycle are a centrifugal 
refrigeration machine and standard 
equipment normally used in multi- 
story applications. A cited installation 
is in a building which sustains itself 
on the heat inherent within a compact 
office building, without necessity for 
an outside source of heat to load the 
refrigeration machine artificially. 
Heating, Piping & Air Conditioning, 
September 1960, p 93. 
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BULLETINS 





Electric Heaters. Subject of a four- 
page bulletin is an extensive line of 
electric baseboard and floor insert 
heaters. Baseboard units are available 
in 500 to 2000-watt capacities and 
widths from 2 ft 1% in. to 8 ft 1% 
in. Floor insert models are offered in 
350 and 750-watt capacities and 14 
and 30-in. widths. Cabinet convector 
types are also available, in 1000 and 
2000-watt capacities and 24%, 36% 
and 48'-in. widths. Element is her- 
metically sealed. Steel fins are bonded 
to steel core for max heat transfer. 

Rittling Corporation, Buffalo 5, N. Y. 


1960 Estimating Catalog. Illustrative 
of most of the air conditioning, ven- 
tilating, refrigerating and heating 
products manufactured by this com- 
pany, this 40-page pricing guide pro- 
vides quick selection of blower units, 
fans, coils, cooling towers, evapora- 
tive condensers, valves, fittings and 
other equipment. Introduced for the 
first time is a line of self-contained 
packaged roof air conditioning units 
in sizes from three to thirty ton, com- 
plete with air cooled condensers and 
gas heaters. 

Blazer Corporation, 173 Market St., 
Passaic, N. J. 


Strainers, Traps. Flyer 978S-60 pro- 
vides information on a new line of 
strainers for steam, water and gas 
service, with a choice of basket per- 
forations, for pressures to 150 psi. 
Tables present data on dimensions of 
both screwed and flanged body types 
and on ratio of free area of strainers 
and free area of pipe. Included in a 
series of five bulletins is information 
on various types of traps: thermo- 
static traps for low-pressure vapor 
and vacuum steam heating service, 
available with diaphragm or bellows 
type elements (Flyer 970-60); Sylphon 
thermostatic traps (Flyer 950-60); 
Series M27 drip traps, available with 
or without thermostatic air by-pass 
(Flyer 927-60); drip traps for process 
steam, Series M80 (Flyer 980-60); 
and Series M78 process steam traps 
(four-page Bulletin 978T-60). 

Modine Manufacturing Company, 
1500 DeKoven Ave., Racine, Wisc. 


Acoustic Terminal Control Units. De- 
tailed descriptions of this line of units 
for all-air high-velocity systems are 
contained in 36-page Catalog 1060. 
Provided are extensive information 
and specifications on three ceiling 


models and two window perimeter 
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tary of EJC as well. He joined the staff of ASME in 1954, to manage the 
Society’s 75th Anniversary Celebration and its public relations activities, Jp 
1956 he was named Head of Technological Service, leading to his appointment 
as Assistant Secretary and, later, Senior Assistant Secretary. 


William M. Dull has been appointed 
Assistant General Superintendent of 
the Central Heating Dept of Detroit 
Edison Company. Educated at the 
University of Michigan College of 
Engineering, he is a member of nu- 
merous local and national engineering 
societies. ASHRAE activities include 
membership on the Board of Gover- 
nors, Program Committee and Stu- 
dent Chapter Committee of Michigan 
Chapter. Carl W. Signor is now Su- 
pervisor of Technical Staff for the same department at Detroit Edison. Also 
a graduate of the University of Michigan, he is a committee member of Mich- 
igan Chapter, ASHRAE, and a member of the Technical Committee. An 
article by him, “What We Learned About Water Hammer,” appeared in the 
April 1960 issue of the JOURNAL. 





4 
SIGNOR 


D. A. Forberg, Vice President of Air Comfort Corporation since 1952, has been 
elected President. J. J. Smerz has been named Executive Vice President and 
will be in charge of sales. 


Earl R. Miller has been named Wichita representative for General Blower 
Company Diy, Ilg Electric Ventilating Company. He has been associated with 
D. M. Allen Company since 1955 and has had several years field experience, 


K. M. Newcum, formerly with Remco, Inc., is now Sales Manager of Halstead 
Industrial Products, Inc. He is presently Chairman of the ASHRAE Member 
ship Development Committee and was Chairman of the ASRE Membership 
Committee and a member of the ASRE Membership Relations Committee. 


I. S. Dunn, previously service supervisor for Westinghouse Electric Corpora- 
tion in the Louisiana, Mississippi and Alabama areas for several years, has 
appointed Staff Service Engineer in the Product Service Dept at the company’s 
Staunton, Va., plant. 


Russell S$. Townsend, in his new capacity as Chief Engi- 
neer for the Michigan City, Ind., plant of Dunham-Bush, 
Inc., will head all engineering activities for air condition- 
ing, heating and refrigeration products there. A graduate 
of Purdue University, he was associated previously with 
Crosley, Aveo Manufacturing Corporation, Admiral Cor- 
poration and Servel, Inc., in engineering positions. 


Gordon Morrow is a principal in Brownlee-Morrow Engineering Company, 
appointed to represent McQuay, Inc., in the Birmingham, Ala., area. Gradu- 
ated from the University of Alabama in 1949, he was a sales engineer with 
Air Engineers prior to formation of his own company. 


C. Kelsey Sanders, a manufacturers’ representative in the Miami area for more 
than ten years, has been named by Recold Corporation to represent their ait 
conditioning line. In addition to ASHRAE, he is a member of the Florida 
Engineering Society. 


E. M. Mittendorff has resigned from the University of Virginia to accept an 
appointment with the International Cooperation Administration as Deputy 
Industry officer for Iran, with headquarters in Tehran. 


Edward E. Harwood becomes Sales Manager, Original Equipment Manu- 
facturer Div, White-Rodgers Company. Most recently Manager of the Cleve- 
land Region, he has had 23 years of association with most of the larger 
controls users in the country. 
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age the gL, Stevens, President of Stevens, Inc., since 1937, died recently at the age 
‘ies. In #8462. Well known as a leader in the field of aviation, he was responsible 
intment 4 bringing airline service to Hutchinson, Kansas, where he has lived for most 
of his life. In 1958, the airfield at Hutchinson Municipal 

| Airport was named “Hap Stevens Field” in recognition of 

| his work. A graduate of the University of Kansas School 

of Architecture and Engineering, he was chairman or a 
member of numerous committees and organizations in the 
fields of plumbing, air conditioning, engineering and 
architecture. He served on the Hoover subcommittee 
“Elimination of Waste Series,” authored many technical 
papers for trade journals and was founder and editor of 
the journal “Bending Spring.” He designed the Stevens 
Sensible Cooler and Air Conditioner, now manufactured 
ly the company of which he was President. Among the associations and 
technical committees of which he was a member are ASHRAE, National 
fssociation of Plumbing Contractors, U.S. Public Health Service Technical 





Also @ (ommittee on Plumbing Standards, American Society of Sanitary Engineering 
er nd Standards Council of the American Standards Association. 

in the Maurice H. Hofmeister, associated with heating and air conditioning in the 

Chicago area for the thirteen years following his graduation from Northwestern 

University in 1947, is now Sales Representative for Warren Webster & Com- 

been pny. He rose through Bell & Gossett Company from heating engineer to 

t and General Manager, Air Conditioning Div, before leaving to form Hofmeister 


Company earlier this year. 







lower Henri Soumerai has been appointed Director of Research 
with and Development for air conditioning, refrigeration, heat- 
ence. ing and heat transfer products manufactured by Dunham- 

Bush, Inc. Formerly associated with the Air Conditioning 
stead and Refrigeration Div of Worthington Corporation in 
aber- this country and with Therma A.G. in Switzerland, he 
rship is well known for his work in compressor development 
tee, and heat transfer. A graduate of Swiss Federal Institute 

of Technology in Zurich, he has been active in the work 
ora- of technical societies in the United States, is the author 
been of numerous technical papers and wrote the ASRE Data 


Book chapter on Compression Refrigeration. 


i. A. Frey is President of Frey Equipment Company, Dayton, Ohio, recently 
appointed air conditioning and ventilating representative for McQuay, Inc. 


ng The company has been assigned the entire Dayton area. 

ion- 

= Ralph M. Westcott, former President of Consulting Engi- 
sa neers Council and Consulting Engineer with Holladay and 


Westcott, was presented with the Consulting Engineers 
Association of Washington “Engineer of the Year” award. 
A member of the former ASRE since 1943, he was a 
member of Council from 1946 to 1957 and served on 
several committees prior to the formation of ASHRAE. 


Robert H. Stevenson, in his new capacity as Export Manager for Taco Heaters, 

lnc., will be responsible for the sale of Taco products to Europe, Canada and 

we tther areas outside the continental United States. With the company since 

rsd 1956 as a member of both the Product Development and Marketing Depts, 

da he was Supervisor of Marketing Administration and Controls prior to his 
appointment. 


Gerald B. Schroeder, Application Engineer at Lennox Industries’ Columbus, 
Ohio, headquarters, will be technical chief of Lennox Heating Company, Ltd., 
anewly announced subsidiary which will commence operations in England 
in the near future. 


bo ie 


. Emest F. Siegel, formerly Chief Mechanical-Electrical Engineer and associate 
a with Green Associates, Inc., has announced the opening of his office in Balti- 
more, Md., for the practice of consulting engineering. 
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models. Also contained are engineer- 
ing data on system noise and tables 
of static pressure losses and regains. 
Carnes Corporation, Verona, Wisc. 


Range Hoods, Ventilating Fans. Five 
models of range hoods are described 
in the first seven pages of 16-page 
Catalog 268-L, ceiling and wall-type 
ventilating fans in the rest of the 
booklet. Each model is illustrated 
and discussed in detail, including fea- 
tures, extensive specifications, dimen- 
sions, installation and ordering infor- 
mation. Last page in the catalog pre- 
sents a line of accessory items such 
as roof ventilators, back-draft damp- 
ers, switches, shutters, roof jacks and 
outside wall caps. 

Leigh Building Products Div, Air 
Control Products, Inc., Coopersville, 
Mich. 


Slime Control. Discussing how judi- 
cious use of chlorine and supple- 
mental use of other biocides can ex- 
tend cooling tower life is a new water 
conditioning data sheet, “Slime Con- 
trol with Chlorine and Non-Oxidizing 
Biocides.” 

Betz Laboratories, Inc., Gillingham 
& Worth Sts., Philadelphia 24, Pa. 


Gauges, Thermometers and Controls. 
Pressure gauges described in six-page 
Bulletin 3020 are the bourdon-tube 
type, covering a wide variety of in- 
dustrial applications. Photographs il- 
lustrate each of the ten types covered, 
with information on dimensions, ac- 
curacies, construction features and 
suggested uses given in the text. In- 
cluded under temperature measure- 
ment are dial, glass tube, panel type 
and multi-angle thermometers. Dif- 
ferent models are shown and text cov- 
ers information on construction, di- 
mensions, ranges and typical applica- 
tions. Control instruments discussed 
include indicating controllers, valve 
positioner and pilot options, record- 
ers, chemical attachments and acces- 
sories. 

United States Gauge Div, American 
Machine and Metals, Inc., Sellersville, 
Penna. 


Valves, Lift Fittings. Subjects of a 
series of flyers are spring-packed 
radiator supply valves, Series M10 
(Flyer 910-60); Series M600S Sylphon 
bellows packless valves (Flyer 960- 
60); double service valves (Flyer 917- 
60); and lift fittings for vacuum sys- 
tems (Flyer 924-60). Provided in the 
bulletins are product illustrations, 
dimensions, descriptions and techni- 
cal data. 

Modine Manufacturing Company, 
1500 DeKoven Ave., Racine, Wisc. 


77 








Candidates for ASHRAE Membership 


Following is a list of 131 candidates for membership or 
advancement in membership grade. Members are re- 
quested to assume their full share of responsibility in 
the acceptance of these candidates for membership by 


REGION |! 


Connecticut 


HILLERY, H. R., Pres., 
Hillery Co., Groton. 
LorioT, F. X. Jr., Sales Engr., Conn. 
Valley Refrigeration Inc., East 

Hartford. 


The H. R. 


Massachusetts 

FINNEY, H. W.,* Sales Engr., Barber- 
Colman Co., Westwood. 

LEVENBACK, GEORGE,* Sales 
Simard, Inc., Lynn. 


Mer., 


New Jersey 


CZEINER, F. J., Appl. Engr., Worth- 
ington Corp., East Orange. 

KOUTSAFTES, EFSTRATIOS, Appl. 
Engrg. Aide, Worthington Corp., 
East Orange. 

LIEBERMAN, LESTER,* 
Engrg. Inc., Newark. 


Pres., Atmos 


New York 


AciTo, T. E., Engr., Voorhees Walker 
Smith Smith & Haines, New York. 
CANDAN, SALIH, Sr. Mech. Engr., Uhl, 

Hall & Rich, Niagara Falls. 

CARMICHAEL, R. W., Dist. Repr., War- 
ren Webster Co., Albany. 

Derrico, J. A., Sales Engr., Johnson 
Service Co., Albany. 

FEINER, R. J., Htg. Vtg. A-C De- 
signer, Slocum & Fuller, New York. 

FISCHER, H. C.,+ Vice-Pres., Thermo- 
Craft Corp., New York. 

GrEGoRY, G. L., Appl. Engr., Carrier 
Corp., Syracuse. 

GREWER, P. D., Mgr. Com. & Ind. Div.., 
Better Heating-Cooling Council, 
New York. 

HARBER, M. A.,* Assoc., Raymond J. 
Rice, Engr., New York. 

HuGHEs, W. J., Sales Engr., Therma- 
fluid Dynamics Ine., Long Island 
City. 

LEAK, J. M., Sales Repr., Vibration 
Mountings, Inc., Corona. 

McGuire, E. B., Htg. Vtg. A-C De- 
signer, Slocum & Fuller, New York. 

Murray, F. E., Service Megr., R. J. 
Murray Co., Inc., Schenectady. 

SoLomon, I. M.,* Pres., S & S Air 
Conditioning Corp., Hicksville. 

TIKTIN, GIDEON, Designer, Slocum & 
Fuller, New York. 

WituiaMs, H. S.,* Proj. Engr., Day- 
ton T. Brown, Inc., Copiague. 
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Note: * Advancement + Reinstatement 


WoobLEy, C. R., Engr., Letourneau- 
Westinghouse, Tarrytown. 


Rhode Island 


SILVERMAN, MELVIN, Sales & Appl. 
Engr., Providence Sheet Metal Co., 
Providence. 


REGION Il 


Canada 


APOUCHTINE, DIMITRI, Tech. Sales- 
man, Control Equipment Co. Ltd., 
Montreal, Quebec. 

BERGERON, J. B., Engr., R. Car- 
michael, Montreal, Quebec. 

CARMICHAEL, RAY, Owner, R. Car- 
michael, Montreal, Quebec. 

GAUDETTE, PAUL, Repr., American- 
Standard (Canada) Ltd., Montreal, 
Quebec. 

KASRIEL, ALADAR,* Tech. Mer. Re- 
frigeration Enterprises Ltd., Mont- 
real, Quebec. 

LANGER, ERNEST,* Field Engr., J. & 
E. Hall (Canada), Ltd., Montreal, 
Quebec. 

Murray, D. P., Appl. & Sales Engr., 
American Air Filter (Canada), 
Ltd., Montreal, Quebec. 

NEILL, B. C., Engr., Morrison Air 
Conditioning, Ltd., Montreal, Que- 
bec. 

SPRINGER, J. C.,* Pres., York Equip- 
ment Ltd., Verdun, Quebec. 


REGION Ill 


Delaware 
TABOR, J. E., Sr. Section Leader, 


E. I. du Pont de Nemours & Co., 
Newark. 


District of Columbia 

AREY, H. R.,} Pres., Stern & Arey, 
Washington. 

MarTIN, M. R.,+ Asst. Engr., Air- 
Conditioning & Refrigeration Inst., 
Washington. 


Maryland 


CUDDEBACK, C. N., Appl. Engr., York 
Corp., Baltimore. 


Pennsylvania 


BETTENCOURT, D. C.,* Engr. in Train- 
ing, Frick Co., Waynesboro. 

Metz, G. A., Mech. Engr., Sylvania 
Electric Products Inc., Williams- 
port. 


advising the Executive Secretary on or before Novem- 
ber 30, 1960 of any whose eligibility for membership 
is questioned. Unless such objection is made these 
candidates will be voted by the Board of Directors. 


Virginia 
DaveEY, R. P.,* Sr. Field Engr., Pow- 
ers Regulator Co., Arlington, 


REGION IV 


Florida 


Ossi, F. T., Engr., Estimator, Cleve- 
land Consolidated, Jacksonville. 


REGION V 


LERZAK, J. J.,.* Mech. Engr., Walter 
Scholer & Assoc., Lafayette. 

Peters, H. P., Prod. Engr., Whirlpool 
Corp., Evansville. 


Kentucky 


Brown, W. K., Jr.,* Instr. of Mech. 
Engr., University of Kentucky, 
Lexington. 


North Carolina 


ANDREWS, J. V., JR., Pres. J. V. An- 
drews Co., Charlotte. 


Ohio 

Davis, N. E., Dvipt. Engr., Chrysler 
Airtemp, Dayton. 

GRAINGER, G. W., JR, 
Toledo. 


Mfrs Agt., 


.SHUMAN, S. A.,* Pres., Julian Speer 


Co., Columbus. 
SoLem, G. G., Sales Engr., Johnson 
Service Co., Dayton. 


REGION VI 


Illinois 


BANcHAK, J. C., Jr. Engr., Vern E. 
Alden Co., Chicago. 

Brapy, R. T., Proj. Engr., Vapor 
Heating Corp., Chicago. 

FANELLA, R. J., Supvsr. of Mech. 
Tests, Vapor Heating Corp., Niles. 

MosHer, L. J., Jr., Tech. Engr, 
Vapor Heating Corp., Chicago. 

SLEEPER, T. E., SR., Pres., Mechanical 
Insulation Co. Inc., Kewanee. 


lowa 


McKINLEY, C. J., Jr., Sales Engr, 
The Powers Regulator Co., Des 
Moines. 


Michigan 


GocoLa, M. L., A-C. Repr., Michigan 
Consolidated Gas Co., Detroit. 
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jessuP, R. J., Appl. Engr., American- 
Standard, Ind. Div., Dearborn. 


Wisconsin 

Joun, J. S., Sales Engr., Johnson 
Service Co., Milwaukee. 
MooSEBRUGGER, W. J., Engr., Vilter 
Mfg. Co., Milwaukee. 


REGION VII 


Alabama 

JacksON, D. M., Com. Sales Repr., 
Alabama Power Co., Birmingham. 

Keyser, J. T., JR., Com. Sales Engr., 
Alabama Power Co., Birmingham. 

ParKER, J. W.,* Engr., Southeastern 
Electric Co. Inc., Andalusia. 

Watts, E. R., Jr., Partner, Watts 
Engineering Sales, Birmingham. 


Kentucky 
Bruce, J. R.,+ Br. Mgr., The Power 
Regulator Co., Louisville. 


Missouri 


AnpcrecG, F. O., Pres., Service Heat- 
ing Co., Kansas City. 

Arxins, D. G., Sales Engr., Carrier 
Corp., Kansas City. 

BirzER, RICHARD, Research Engr., Re- 
frigeration, The Vendo Co., Kansas 
City. 

CALVERT, D. R., Sales Engr., Arm- 
strong Cork Co., Kansas City. 

GAINES, GENE,} Pres., Midwest Serv- 
ices, Inc., Joplin. 

HoucHTon, C. H., Repr., Manufac- 
turers’ Sales Co., Kansas City. 

LANHAM, R. H., Repr., Doll Heating 
& Cooling Co., Kirkwood. 

LorD, J. W., Sales Engr., C. L. Me- 
Michael Co., Kansas City. 

PATTERSON, R. W., Owner, American 
Engineering Co., Kansas City. 

SmitH, W. E., Partner, Ambrose & 
Smith, Kansas City. 


REGION Vill 


Louisiana 


Antict, E. M., A-C. Engr., Arkansas- 
Louisiana Gas Co., Shreveport. 


Oklahoma 


ArcHer, D. J., Pres., Archer-Hinman 
Supply Co., Tulsa. 

Lurr, G. S., Mech. Engr., Coston- 
Frankfurt-Short, Oklahoma City. 
MITCHELL, I. J., Estimator, Sales- 
man, Southern Sheet Metal Works, 

Tulsa. 


Texas 

GraF, C. H., Repr., M. L. Rendleman 
Co., Houston. 

StINNETT, T. M., Small Tonnage A-C. 
Repr., Houston Natural Gas Corp., 
Houston. 

WorTMANN, H. W.,* Supervisory Gen. 
Engr., Office of Center Engineer, 
Fort Bliss. 


REGION IX 
Colorado 


Rosz, D. L., Estimator, McCombs 
Supply Co., Denver. 


NOVEMBER 1960 


Farris, R. W., Dist. Mgr., White- 
Rodgers Co., Wichita. 

Wake, E. E., Test. Lab. Tech., Cole- 
man Co., Inc., Wichita. 


Nebraska 


THOMPSON, J. M.,* Chief Mech. Engr., 
Nance Engineering Inc., Omaha. 


New Mexico 


Hurr, G. R., Mech. Engr., New Mex- 
ico State University, University 
Park. 

WILLIAMS, R. F., Mech. Plan Checker, 
City of Albuquerque, Albuquerque. 


Utah 


Buc.Ley, J. D., Owner-Mer., Jack 
D. Buckley Mech. Cont’r, Provo. 
DELIUS, HELMUTH, Sales Engr., The 

Trane Co., Salt Lake City. 
McCaFFREE, D. G., Sales Engr., The 

Trane Co., Salt Lake City. 
PATTON, L. D., Mgr. Het. Sales, Heat- 

ing & Plumbing Supply Inc., Provo. 


REGION X 


Arizona 


Dimonp, J. R..f Mech. Engr., Motor- 
ola Inc., Phoenix. 

THOMSON. Q. R., Assoc. Professor, 
University of Arizona, Tucson. 


British Columbia 


SuME, R. R.. Design Mech. Engr., 
Crowther MacKay & Assocs. Ltd., 
Vancouver. 


California 


ANDREWS, P. M., Sales Engr., Amer- 
ican-Standard, Ind. Div., Los An- 
geles. 

ASKEW, S. E.,+ Sales Engr., Thermal 
Products, Inc., Los Angeles. 

CORNELL, C. M.. Mech. & Elec. Engr., 
Chester D. Walz & Assocs., San 
Diego. 

HECKENLAIBLE, PETFR. Estimator, 
Frank Hudson Inc.. Fresno. 

Kerpsy, D. G.. Sales Ener., American- 
Standard. Ind. Div., Los Angeles. 
PerrRY, R. L.,+ Prof. Engrg., UCLA, 

Los Angeles. 

WAtsH, A. J.. Dist. Mgr., Bayley 
Blower Co., Fullerton. 

WItson, Harry, Sr. Htg. & Vtg. 
Engr., The Ralph M. Parsons Co., 
Los Angeles. 


Oregon 


CUNNINGHAM, D. M., Repr., Pacific 
Pumping Co., Portland. 

Noon, D. A., Sales Engr., Minne- 
apolis-Honeywell Regulator Co., 
Portland. 

SINCLAIR, R. L.,* Cons. Engr., R. T. 
Worthington, Corvallis. 


Washington 

Brown, G. P.,* Sales Engr., Johnson 
Service Co., Spokane. 

Dick, E. S., Sales Engr., E. Sam Dick 
Co. Inc., Seattle. 


Hawaii 

(no region listing) 

SORENSEN, L. K., Chief Mech. Engr., 
T. B. Bourne Assoc., Inc., Hono- 
lulu. 


FORE!GN 
Argentina 


CERMESONI, J. R., Mgr., Dalco, S. A., 
Buenos Aires. 


Burma 


THAM, JAYLIM, A-C. & Refr. Engr., 
The East Asiatic Co., Ltd., Ran- 
goon. 


China 


CHANG, YuU-CuHI,+ Mgr., Senior Engi- 
neering Co., Taipei, Taiwan. 


England 


ALLEN, W. P., Head A-C. Design Sec- 
tion, Matthew Hall & Co. Ltd., Lon- 
don. 


India 


AMACKER, ARNOLD, All-India Megr., 
Voltas Ltd., Bombay. 


Iran 


ZIRAIE, A. R., Proj. Engr., National 
Iranian Oil Co., Abadan. 


Cork, S. S., Constr. Mgr., Koldair 
(Iraq) Ltd., Baghdad. 


ScaperpDAs, A. T., Mgr., Mandilas & 
Karaberis Ltd., Lagos. 


South Australia 

ByarD, R. W., Managing Dir., Air 
Handling Equipment Ltd., Ade- 
laide. 

VOLKER, ECKEHARD, Chief Design 
Engr., Craig & Seeley, Ltd., Largs 
Bay. 


Venezuela 
GuERRA, P. E., Cons. Engr., Caracas. 


STUDENTS 


BANASZAK, L. S., Purdue University, 
Lafayette, Ind. 

Davis, R. C., 
Lafayette. Ind. 

KAMMAN, J. P., Purdue University, 
Lafayette. Ind. 

KLEMENT, C. A., Purdue University, 
Lafayette, Ind. 

Kunas, W. T., Purdue University, 
Lafavette. Ind. 

lLze, R&R. &., 
Lafayette. Ind. 

PALMER, J. E., Ohio State University, 
Columbus, Ohio. 

SARTORE, J. R., Purdue University, 
Lafayette, Ind. 

SPANGENBERG, V. M., Purdue Univer- 
sity, Lafayette, Ind. 

WILLIAMS, C. N., University of Hous- 
ton, Houston, Texas. 
Wirtz, J. C., Purdue 

Lafayette, Ind. 


Purdue University, 


Purdue University, 


University, 
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ASHRAE’S consolidated 


Guide and Data Book 


will appear in 196] 


1961 will be an historic milestone in 
the 65 years of publishing by ASH- 
RAE and its predecessor societies. For 
the first time, two of the top technical 
manuals in the fields of Heating, Re- 
frigeration, Air-Conditioning and Ven- 
tilation will appear under one cover. 

The Heating, Ventilating and 
Air-Conditioning GUIDE, published 
since 1922, and the Air-Conditioning 
and Refrigerating DATA BOOK, 
which made its first appearance in 
1932, will be presented by the Society 
next year as the GUIDE AND DATA 
BOOK. 


. 

During their 38 and 28 years of 
existence, respectively, the GUIDE 
and the DATA BOOK have had their 
trials and tribulations, have been 
praised and criticized, and, because 
of their sheer weight and bulkiness 
have often been a trial for book-toting 
engineering students. But from their 
first printings, they have rated the 
stamp of ultimate “authority.” Written 
by experts, both books have been 
prized as year-round references by 
engineers, architects, contractors, gov- 
ernment officials and students. Dis- 
tributed to the membership as part of 
their dues, these books have also been 
bought by non-member engineers, by 
industrial firms and by technical 
schools and colleges for use as text 
books. Testimonials have been legion: 


From a research engineer — “For 
decades THE GUIDE has told our 
product story authoritatively. Noth- 
ing could take its place.” 


From a consulting engineer — 
“THE GUIDE has been practically a 
‘bible’ for us since it was first pub- 
lished. It is the best reference work 
for Heating, Ventilation and Air-Con- 
ditioning that I know and it is in 
constant use by the engineers in our 
office.” 


From a college president — “By 
far the best reference book in its field 
—for engineers, architects and users 
of equipment.” (GUIDE) 

From a professor of Mechanical 
Engineering —“In spite of the size, 
bulk, weight, and cost, I have speci- 
fied that the GUIDE will be used in 
next semester’s classes.” 
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From an operating engineer — “I 
received my copy of the ‘Refrigerating 
DATA BOOK and I must say that I 
am highly pleased with it. It is the 
best book I ever came across covering 
the subject of refrigeration. I may also 
say that you may use my name as a 
very highly satisfied owner of the 
DATA BOOK.” 

From an air-conditioning com- 
pany — “We want to take the oppor- 
tunity to compliment you on the com- 
pleteness of this book. It is a splendid 
piece of work—the only one we know 
of that has such a world of informa- 
tion. We have repeated our order 
and our New York office can also 
make use of some of these books.” 
(DATA BOOK) 

From a practical man — “Haven't 
found one page that was not worth 
the price of the volume.” (DATA 
BOOK) 

From a consulting engineer — “I 
cannot forbear writing to congratulate 
you and the various authors on this 
exceedingly valuable and interesting 
and helpful edition.” (DATA BOOK) 


Necessity for authoritative engineer- 
ing books — The transition of the 
GUIDE and the DATA BOOK into 
the unified 1961 publication parallels 
the history of ASHRAE. The present 
Society, which was incorporated in 
1959, emerged from the realization of 
strong-minded, professional engineers 
that there was a real need for societies 
which would probe, develop and pro- 
mote the arts and sciences of Heating, 
Refrigeration, Air-Conditioning, Ven- 
tilating and allied fields. The decision 
to publish was also made to answer 
a real need . . . to provide engineers 
in specific fields with authoritative 
sources of information. 


THE GUIDE 


Early in 1894, five men met for lunch- 
eon in a New York restaurant to dis- 
cuss the possibility of forming a so- 
ciety of heating and ventilating engi- 
neers. The first meeting of this Amer- 
ican Society of Heating and Venti- 
lating Engineers was held in January 
of 1895. There were 75 charter mem- 
bers. 





The growth of this society was 
steady until 1914, at which time there 
were 500 members. Following World 
War I, the membership increased at 
a greater rate and, by 1930, there 
were about 2,200 members. In 1917, 
one of the committees of ASHVE was 
the Research Bureau Committee, 
which was studying ways and means 
to start a research laboratory. The re- 
search committee was divided into 
three sections, one of which was 
known as the Publications Committee. 

This Committee suggested that 
an engineering handbook be compiled 
to cover heating, ventilating and air- 
conditioning. The various sections of 
the book were to be written by quali- 
fied authorities who were also mem- 
bers of the Society. There were two 
fundamental reasons which influenced 
ASHVE in deciding to publish an 
engineering manual: 1, no published 
authority of this type was then avail- 
able and 2, any money raised from 
publishing such a book would be 
used for the Society’s fledgling re- 
search laboratory. 


The first GUIDE was published 
in 1922. From its conception, the pur- 
pose of the GUIDE was quite clear, 
as exemplified by the statement of 
Professor Perry West, one of the 
founders and chairman of the fist 
GUIDE Publication Committee: “No 
pains will be spared in making this 
the last word among publications of 
this kind; by keeping it confined to 
this one particular line, it is felt that 
it can be made to show a great im- 
provement over anything of a similar 
nature yet produced.” 

During its years of publication 
by ASHVE, which in December of 
1954 was reincorporated as the Amer- 
ican Society of Heating and Air-Con- 
ditioning Engineers, Inc. (ASHAE), 
the GUIDE enjoyed such a growing 
prestige that in 1960, advertisements 
could, with confidence, refer to it as 
“Today’s Giant in the Field!” The 
progress of the heating and ventilating 
industries since 1922 is recorded in 
the GUIDE. 


The 38th edition (1960) con 
tained 57 chapters, covering 792 
pages devoted to authoritative tech- 
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sical material, plus indices and sev- 
gal hundred pages of advertising. 
The technical chapters included such 
gctions as Fundamentals; Environ- 
gent, Comfort and Physiological 
principles; Heating and Cooling 
loads; Room Heating and Cooling 
Methods and Equipment; Air Systems 
ad Equipment; Steam and Water 
systems and Equipment; Heat Gen- 
gating Methods and Equipment; Re- 
frigeration, Spray Apparatus, and 
Sorbents; Controls, Instruments, and 
Motors; Specific Applications; Indus- 
tial Systems; and General. The Cata- 
log Data Section, which contained 
the advertising, listed products of 299 
manufacturers of heating, ventilating, 
eoling and air-conditioning equip- 
ment for use in various types of in- 
sallations. 

The printing order for the 1960 
GUIDE was 30,000 copies. Of this 
quantity, 17,500 were distributed to 
Society members. Several more thou- 
sind were ordered immediately by 
non-members and relatively few are 
till available. 


THE DATA BOOK 


Ten years following the founding of 
ASHVE, a group quite as dedicated 
met, also in New York, to consider 
the formation of an organization to 
promote the study and development 
of the science of refrigeration and its 
practical applications. They selected 
a committee to draft a constitution 
and By-laws, which were officially 
adopted on December 5, 1904. This 
date marks the formal birth of the 
American Society of Refrigerating En- 
gineers (ASRE). 

Significantly, the raison d’etre of 
ASRE, as stated by President John E. 
Starr in 1905, closely paralleled that 
of ASHVE: “We have undertaken the 
responsibility of speaking with author- 
ity, of finding the truth and proclaim- 
ing it, and a critical world will hold 
us to our task or pass us by as un- 
worthy.” 

In the beginning, ASRE mem- 
bers concerned themselves principally 
with the design, manufacture, installa- 
tion, and use of large industrial re- 
frigerating machinery. This Society 
was in existence 20 years before em- 


phasis was switched to small equip- 
ment and the eventual production of 
small package units on large scale for 
broad distribution. 

As early as 1924, ASRE pub- 
lished a series of loose-leaf circulars 
containing related engineering data. 
The first one was “Heat Transmission 
of Insulating Materials” and subse- 
quent circulars dealing with funda- 
mental material were published until 
1929. However, for some time the 
Society had recognized the need for 
a compact handbook which would 
provide a use reference source. For 
this purpose, the loose-leaf style 
proved inconvenient and, in 1932, the 
first bound volume of the REFRIG- 
ERATION DATA BOOK AND 
CATALOG made its appearance. New 
editions of this engineering handbook 
on basic principles were published 
biennially since, with a second vol- 
ume, REFRIGERATION APPLICA- 
TIONS, first appearing in 1940 and 
published in alternate years. Each 
volume was carefully revised, edited 
and brought up to date in line with 
current developments and changes in 
practice. 

The last issues of these volumes 
appeared in 1958 (10th edition — de- 
sign volume of AIR CONDITION- 
ING AND REFRIGERATING DATA 
BOOK) and 1959 (REFRIGERA- 
TION APPLICATIONS). For each 
volume, more than 10,000 copies 
were distributed. Sections of the 
1959 book concentrated upon Refrig- 
erated Food and Beverage Processes; 
Frozen Food Processing; Refrigerated 
Warehouse Practice; Refrigerated and 
Frozen Food Distribution; Low Tem- 
perature Applications; Industrial Ap- 
plications of Refrigeration; Refrigera- 
tion Piping Systems; and _supple- 
mental items. 


1961 BEGINS A NEW ERA 


The merger of ASHAE and ASRE 
into the AMERICAN SOCIETY 
OF HEATING, REFRIGERATING 
AND AIR-CONDITIONING ENGI- 
NEERS, INC. (ASHRAE) has enabled 
the Society to give the engineering 
profession and industry a greatly ex- 
panded scope of study and research. 
The merger has also brought about 


a consolidation in the publishing of 
the engineering handbooks. Currently, 
in the hands of the editors is mate- 
rial for the first of two volumes. The 
first volume on Fundamentals and 
Equipment will appear in 1961; the 
second, on Applications, in 1962. In 
subsequent years, these books will be 
revised and up-dated. The Society is 
publishing these books in quantities 
of 30,000, approximately 20,000 for 
the membership and 10,000 for non- 
members. 

The 1961 volume will contain 
800 to 900 pages of technical text 
and 400 to 475 pages of advertising. 
It will have the same appearance and 
be the same size as the 1960 GUIDE, 
thereby emphasizing the continuity of 
the Society's publications. In addition 
to sections on Theory, Materials, Load 
Calculations, Refrigeration, and Codes 
and Standards, Volume I — 1961 will 
also contain sections describing Sys- 
tem Components, Unitary Refrigera- 
tion Equipment and Air-Conditioning 
Units. The advertising pages will per- 
mit the user of the book to find com- 
plete information on these products 
as made by different manufacturers. 


GUIDE AND DATA BOOK 

The GUIDE AND DATA BOOK 
COMMITTEE, formerly a sub-com- 
mittee of the PUBLICATIONS COM- 
MITTEE, has been reorganized into 
an independent and _ free-standing 
committee to direct the future of the 
Guide and Data Books. Although the 
books will acknowledge in their pref- 
aces the names of those individuals 
who have been most active in the 
preparation of the chapters, there will 
be many others who will have assisted 
in various ways to supply information 
and establish the books’ authority. 

A. J. Hess, the first president of 
ASHRAE, has stated: “The GUIDE 
has become the ‘bible’ of the indus- 
try and one of the most respected 
publications of any technical society.” 
It is the mission of the GUIDE AND 
DATA BOOK COMMITTEE and of 
the entire. Society to make the new 
volumes both authoritative and indis- 
pensable to all those engaged in the 
fields of Heating, Refrigerating, Air- 
Conditioning and Ventilating. 
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CHAPTER 


ASHRAE REGION AND CHAPTER OFFICERS 


PRESIDENT 


VICE PRESIDENT 


REGION I—WALTER HEYWOOD, REGIONAL DIRECTOR 


Long Island 
New York 


North Jersey 


Northeastern New York 


Boston 


Central New York 
Niagara Frontier 
Northern Connecticut 


Rhode Island 


Rochester 
Southern Connecticut 


Western Massachusetts 


REGION II—D. L. ANGUS, REGIONAL DIRECTOR 


La Ville de Quebec 
Manitoba 
Montreal 


Niagara Peninsula 
Northern Alberta 
Ontario 


Ottawa Valley 
Southern Alberta 


S. M. Walzer 
J. M. Morse 


George Freeman 


L. M. Brown 


R. E. Reid 


L. L. Schneider 
F. R. Collins, Jr. 
F. J. Raible, Jr. 


C. H. Dow 
H. J. Dyminski 


Gaetano DeFeo 


J. J. Curran 


Francois L’Anglais 
H. R. Skinner 
G. E. Forget 


G. E. Elliott 
G. N. Campbell 
L. N. Adams 


C. N. Kirby 
P. M. Meis 


S. A. Spencer (lst) 
H. F. Burpee (2nd) 
C. E. Parmelee (lst) 
Herbert Wolf (2nd) 
B. E. Mullen (Ist) 
E. E. Phillips (2nd) 


William (1st) 


Y Galson (2nd) 

W. Bartsch (1st) 

Hf. J. McLaughlin (2nd) 
A. 8. Decker (Ist) 

FE. M. Johnson (2nd) 

R. E. Wilkinson 

S. J. Stachelek (1st) 

D. A. Sweetland (2nd) 
E. V. Olsen (1st) 

G. A. Dion (2nd) 
Charles Martin, Jr. (1st) 
K. W. Maki (2nd) 


P<: 

A: is 

R. B. Stevens (3rd) 
R. A. Barr (1st) 
Bn 

R. 


Azarias Servant 

A. Leiterman 

H. B. Cooper (1st) 
M. Malloy (2nd) 
W. M. Carr 

D. E. MacKay 
Ernest Fox (Ist) 
James Coates (2nd) 
P. G. Fortier 

N. J. Howes 


REGION III—E. K. WAGNER, REGIONAL DIRECTOR 


Baltimore 


Central Pennsylvania 
Hampton Roads 
Johnstown 

National Capital 
Philadelphia 


Pittsburgh 


Richmond 


W. H. Kruger, III 


R. F. Reagan 
R. F. Fox 

J. K. Thornton 
H. E. Grossman 
W. H. Mullin 


C. W. Stanger 


F. J. Weiss 


P. L. Harris (1st) 

EE. K. Schultz (2nd) 
E. P. Short 

J. D. Hoffman 

G. C. MacAlarney 
W. C. Hansen 

O. M. Kershock (Ist) 
D. S. Plewes (2nd) 
G. E. Smetak (1st) 
Anthony Fstatico (2nd) 
M. M., Alley 


REGION IV—J. G. WOODROOF, REGIONAL DIRECTOR 


Atlanta 

Florida West Coast 
Jacksonville 

North Piedmont 
Savannah 

South Carolina 
South Florida 
South Piedmont 


REGION V—J. H. DOWNS, REGIONAL DIRECTOR 


Central Indiana 
Cincinnati 
Cleveland 
Columbus 
Dayton 
Evansville 


Toledo 
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W. P. West 

K. W. Whittington 
P. E. Stewart 

D. T. Waynick 

R. A. Craig, Jr. 

T. O. Curlee, Jr. 
A. R. Martin, Jr. 
E. V. Overcash 


A. B. Keller 


George Winkelman 
R. M. Hepner 
Austin Jones 


T. A. Lutz 
R. E. Ahlf 


J. E. Wilkie 


W. B. Knox 

R. J. Clark 

J. C. Kirkpatrick 
Ray Funderburk 
E. F. White 

W. O. Blackstone 
Armand Cowan 


W. T. Foreman 


William Kercheval (1st) 
Edward Hunter (2nd) 
C. P. Wood,Jr. 

B. A. Schwirtz 

E. T. Stluka (1st) 
George Reverman (2nd) 
Frank Doench 

H. C. Shagaloff (1st) 

C. L. Herndon (2nd) 

D. S. Phillips (3rd) 

J. S. Meyer 


SECRETARY TREASURER 


W. G. Kane 
P. A. Bourquin 


K. F. Henry 
Sherman Loud 
C. W. Zimmer Herbert Fox 


H. V. Cross Alex Petrecki 


C. W. Morrill W. R. Geissenhainer 


Hesselschwerdt, Jr. (2nd) 


D. J. Girard Bruno Morabito 


A. F. Worden, Jr. Robert Jorgensen 
Henry Cosentino 


J. K. MacLean 
D. D. Hinman 


R. S. Barlow 


D. J. Kiely, Jr. 
G. C. Boncke 


E. F. Morley S. S. Bronski 


Joseph Tropp C. N. Pierson, Jr. 


Lucien Larocque 
D. Woolley 
D. C. Longman 


L. P. Truchon 
W. Frederiksen 
C. R. Morrison 


J. Kallman 
W. R. Vernon 


R. C. Brace 
W. A. Dodds 
M. K. Bowman (Sece.-Treas. ) 


I. M. Patterson 


J. D. Partington 
F. Thompson 


E. W. Deeves 


L. M. Johnson W. Shuff 


R. C. Niess B. C. Wagner 


J. E. Hart H. L. Bregman 
C. V. Barnhart J. F. Sobieski 
H. R. Henke R. J. Ruschell 


H. N. Teuber (Rec. ) A. A, Lincoln 
P. R. Anderson (Cor.) 
Harold Shratter (Secy.-Treas.) 


A. B. Miller J. C. Turlington 


J. L. Kelly R. W. Dean 

E. J. Bauerlein, Jr. D. C. MeNeil 

A. E. Duffek F. P. Griffo 

Glenn Farthing T. C. French 

M. J. Schuck J. M. Gates 

R. T. Waites, Jr. R. G. Hanna, Jr. 

J. E. Beard Andrew Dickterenko 
David Rickelton J. W. Thompson 


R. I. Drum R. M. Anderson 
C. J. Kummer N. E. Rau 

D. J. Noeth D. Boggs 

J. W. Hensel H. Barnebey 

D. G. Ely D. C. MeCoy 


D. Kuhlenschmidt K. C. Davis 


N. W. Dawe R. C. Moorhead 
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M. O. Wehmeyer 
D. F. Swanson 


J. E. Illingworth 


VICE PRESIDENT 


wn VI—-L. K. WARRICK, REGIONAL DIRECTOR 
W. M. Hassenplug 


W. V. Richards 
R. F. Demange 


Roy Wick (lst) 
John Jennings (2nd) 
J. C. Scott 

D. G. Johnson 

Vern Polly 

J. G. Black, Jr. 

J. W. McNamara 

G. L. Jepson (Ist) 

D. A. Rackliffe (2nd) 
W. H. Miller (1st) 
R. I. Anderson (2nd) 


ON VII—J. F. NAYLOR, JR.. REGIONAL DIRECTOR 


ner Rouge 


isville 
Orleans 


s City 


h Alabama 









his 
le Tennessee 


issippi 
Louis 


ansas 
, 1 Oklahoma 


h Worth 
on 


heastern Oklahoma 


pport 
at Texas 


Ralph Dupuy 


E. H. Sanford 


G. S. Lawrence 


J. G. Coleman 


W. D. Fortner 
K. O. Williams 


O. L. McCallister 
W. H. Luedecke 


Rolland Neve 

R. W. Rademaker (Ist) 
H. B. Abbott (2nd) 

J. H. Maloney 


W. M. Seurlock (1st) 
E. M. Hopkins (2nd) 
O. S. Posey 

G. R. Jackson (Ist) 
J. H. Judd (2nd) 


G. H. Avery, Jr. (1st) 
J. P. Hall (2nd) 

D. E. Nichols 

C. E. Strahan, Jr. 

F. G. Meyers (Ist) 

J. B. Killebrew (2nd) 


ION VIII—W. J. COLLINS, JR., REGIONAL DIRECTOR 


E. E. Cravens 

J. H. Lammons 

Frank Gerling 

J. T. McKinney 

R. M. Kilpatrick (1st) 
R. A. Osterholm (2nd) 
F. L. MeFadden (3rd) 
G. F. Smith 

E. H. MeLane (Ist) 

J. B. Buckley (2nd) 

J. R. Shipman 

R. L. Johnson, Jr. 

0. R. Downing 


SION IX—FRED JANSSEN, REGIONAL DIRECTOR 


Paso 
ska 
Mexico 
ky Mountain 


ichita 


R. O. Gibson 

C. L. Thomsen 

V. J. Stephens 

John Reed (Ist) 

Robert Pritchard (2nd) 
C. E. Warren 

Robert Peugh (Ist) 
Paul Bauer (2nd) 


ION X—T. J. WHITE, REGIONAL DIRECTOR 
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) uet Sound 


mmento Valley 

Diego 

Joaquin 
California 


IAL BRANCH 


ma and Canal Zone 


ERSEAS BRANCHES 


d 





AL BYVEMBER 1960 


W. F. Wiggins 


Karl Guttman 


R. B. Campbell 


G. F. Bertolini 


D. B. Leaney (Ist) 
R. W. Hole (2nd) 
S. A. Fredrickson 
R. C. Pribuss 

J. L. Harvey 

E. S. Constant 

K. G. Massart (Ist) 
J. M. Tupper (2nd) 
L. S. Stecher 

M. Jackson 

D. B. Rodkin 

J. C. Hall 

A. E. Hamilton 


R. A. Barhan (Ist) 
Isidro Fong (2nd) 


A. E. Kummer 


SECRETARY 


H. R. Krueger 


E. C. Giberson 


F. W. Goldsmith 


Leroy Langlois 


Ernest Engelhardt 


S. S. Simpson, Jr. 


D. L. Lottinger 


R. B. Tilney (1st) 
H. R. Halt (2nd) 


T. W. Turner 
W. M. Fairchild 
M. K. Cohenour 


H. W. Wortmann 


Sidney Sellers 


J. N. Eichers (Secy.-Treas.) 


William Baker 


W. Sigmundson 
D. A. Delaney 


J. L. Waymire 
D. M. Hopkins 


R. E. Stockwell 


W. L. Grotzke 
B. L. Hutchinson, Jr. 


Gaetano du Bot 
Kurt Wintsch 


TREASURER 


©. M. Knudson 


E. R. Teske 

P. J. Hannon 
Lyndon Kelley 
R. E. Maund 
R. L. Peterson 
L. H. Hinkel 


K. F. Waraczynski 


George Cox 


R. W. Anderson 
R. D. Lewis 


P. A. Moreno 


James Fondren 
Glenn Almond 


J. H. Montgomery 


R. L. Bibb, Jr. 
H. T. Allen 


C. F. Barmeier 


T. A. Stephens 
Grover Cook 
P. H. Dobbins 
C. O. Jensen 
Oslin Nation 


J. L. Tye 
K. C. Gruber 


W. W. Smith 


Walter Smith 
H. W. Bartlett 


M. D. Goodwin 
B. R. Peterson 
J. L. Desilets 

Liman Niblack 


Lyle Surtees 


J. M. Phillipson 


S. J. Rohats 
L. E. Dwyer 
Kenneth Wood 
C. W. Timmer 
D. J. Moare 


John Handy 
Charles Butcher 
George Yamaguchi 
J. R. Hall 

J. H. O’Hair 


A. M. Hele 


Uberto Stefanutti 
A. E. Paerli 
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ASHRAE INTERSOCIETY STANDARDS REPRESENTATIVES 


AMERICAN STANDARDS ASSOCIATION PROJECTS 
(Sponsored or Co-sponsored by ASHRAE) 


A-114 Application Stand- 
ards for Thermal Insu- 
lating Materials 


B-9 Safety Code for Me- 
chanical Refrigeration 
Alternates: 

W. W. Grear 
A. J. Hess 


W. W. Higham 


B-38 Household Refriger- 
ators and Home and 
Farm Freezers 


A-13 Scheme for Identifi- 
cation of Piping Systems 


A-40.8 National Plumbing 
Code 


A-53 Building Code Re- 
quirements for Light and 
Ventilation 


A-62 Coordination of Di- 
mension of Building Ma- 
terials and Equipment 


A-119 Mobile Homes and 
Travel Trailers 


B-2 Pipe Threads 


B-16 Standardization of 
Pipe Flanges and Fittings 


B-19 Safety Standards for 
Compressor Systems 


B-31 Code for 
Piping 


Pressure 


B-40 Indicating Pressure 
and Vacuum Gages 


B-72 Dimensional Stand- 
ards for Plastic Pipe 


B-76 Industrial Cooling 
Towers 


B-78 Heat Exchangers for 
Chemical Industry Use 
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Representatives: 


M. W. Keyes, Chairman 


R. L. Williams, Chairman 
J. R. Chamberlain, 
Vice Chairman 
S. R. Hirsch 
A. I. McFarlan 
J. C. Rehard 


E. C. McCracken, Chairman 
W. W. Higham 


G. S. Hill C. E. Lund 


B-53 Refrigeration Terms 
and Definitions 


B-59 Mechanical Refrig- 
eration Installations on 


Shipboard 


B-60 Methods of Testing 
for Rating Thermostatic 
& Constant Pressure Ex- 
pansion Valves 


Z-9 Safety Code for Ex- 


haust Systems 


Z-74 Fundamentals of Per- 
formance of Effluent and 
Gas Cleaning Equipment 


AMERICAN STANDARDS ASSOCIATION PROJECTS 
(Not sponsored by ASHRAE) 


Harry H. Bond 
Crosby Field 


Fred Janssen 


John G. Eadie 


A. W. Knecht 


R. G. Dodds 
J. L. Heiman 


S. W. Brown 
C. W. Hudzietz 


H. W. Whiting 


J. L. Wolf 

S. E. Rottmayer (only on 
Subcommittee for revi- 
sion of Sec. 5 Refrigerant 


Piping) 
Bernhard Willach 


W. J. Olvany 
P. A. Bourquin 


John Engalitcheff, Jr. 
C. E. Drake 


C-85 Terminology for Au- 
tomatic Controls 


C-96 Temperature Meas- 
urement Thermocouples 


K-61 Storage and Han- 
dling of Anhydrous Am- 
monia and Ammonia So- 
lution 


S-1 Physical Acoustics 


Y-1 Abbreviations 


Y-10 Letter Symbols 


Y-14 Drawings and Draft- 
ing Room Practice 


Y-32 Graphical Symbols 
and Designations 


Z-11 Petroleum Products 
and Lubrication 


Z-17 Preferred Numbers 


Z-48 Method for Marking 
Portable Compressed Gas 
Containers to Identify the 
Material Contained 


Z-62 Uniform Industrial 
Hygiene Standards 


Representatives: 


G. B. Priester, Chairmay 
Harold J. Ryan 


W. L. Keller 


D. C. Albright 


W. M. Wallace, II 
Alternate: 
W. S. Bondy 


K. E. Robinson 


C. H. Burkhardt 
K. B. Thorndike 


W. A. Spofford 


C. F. Holske 


J. B. Chaddock 


N. N. Wolpert 
Alternates: 
R. W. Roose 
C. H. Flink 


B. E. Short 
Alternates: 
R. W. Roose 
C. H. Flink 


F. Honerkamp 
E. R. Wolfert 
H. I. Donovan 


E. H. Munier 
E. R. Wolfert 
Alternate: 

C. H. Flink 


B. L. Evans 
W. J. Simpson 


D. J. Renwick 
Herbert Wolf 


A. D. Brandt 


ASHRAE JOURNAL 





Subc 


ASE 


in 


Con 


mr srOmrVeae SBT ERPs ay 


Se So 


oN 


irman 


Ke 


AIR-CONDITIONING AND REFRIGERATION INSTITUTE 
P. W. Wyckoff 


ASHRAE-ARI Standards 





B-3 Corrosion of Non- 
Ferrous Metals and Alloys 


R. C. McHarness 


Liaison Committee A. T. Boggs, Ill C-16 Thermal Insulating C. F. Kayan 
p-19 Industrial Water D. R. Walser Materials E. R. Queer 
p.22 Methods of Atmos- M. G. Kershaw D-2 Petroleum Products. E. S. Ross 
pheric Sampling and and Lubricants 
Analysis D-3 Gaseous Fuels E. A. Norman, Jr. 
Planning Committee E. R. Queer 


on Thermal Insulat- 
ing Materials 


CANADIAN STANDARDS ASSOCIATION 


Safety Code for Hospital 


Hazards 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 


Subcommittee on the Eval- 
uation of Hermetic Motor 
Insulation 


AMERICAN MEAT INSTITUTE 
K. E. Nielsen, Chairman 


ASHRAE-AMI Meat Pack- 


R. T. Divers 
R. C. Burns 


ation 


ing E. N. Johnson 
B. C. McKenna 
C. D. Macy 


F. P. Neff 
K. E. Wolcott 


AMERICAN PUBLIC HEALTH ASSOCIATION, INC. 
L. J. Pecora 


Committee of Hospital Fa- 
cilities Engineering and 
Sanitation Section 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
M. K. Fahnestock 


Plant and Animal Hus- 
bandry 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
A. L. Hesselschwerdt, Jr. 


PTC-23 Atmospheric Wa- 
ter Cooling 


PTC-25 Safety and Relief 
Valves 


M. M. Garland 


J. Klassen 


INTERNATIONAL ORGANIZATION OF STANDARDIZATION 


Advisory Committee to ASA A. T. Boggs, III 
on ISO/TC 86 Refriger- 


Leon Buehler, Jr. 
W. A. Grant 

H. O. Klarer 

J. R. Schreiner 
T. B. Simon 

W. E. Ural 

R. L. Williams 


NATIONAL ACADEMY OF SCIENCES—NATIONAL RESEARCH COUNCIL 


Division of Engineering & E. R. Queer 


US National Committee of 


Industrial Research 


D. D. Wile 


International Institute of 


Refrigeration 


Office of Critical Tables, 
Advisory Board 


C. F. Kayan 


NATIONAL ASSOCIATION OF CORROSION ENGINEERS 


mittee 


Intersociety Corrosion Com- 


B. A. Phillips 
F. N. Speller 


NATIONAL FIRE PROTECTION ASSOCIATION 


AMERICAN SOCIETY FOR TESTING MATERIALS 


A-5 Corrosion of Iron and __B. A. Phillips 


Steel 


Air Conditioning 


Blower Systems 


Hospital Operating Rooms 


R. P. Gaulin 
Alternate: 
N. Glickman 


A. I. McFarlan 
W. S. Bondy 





Chicago Will Be Host for ASHRAE 1961 Semiannual Meeting 


Preliminary planning, for the ASH- 
RAE Semiannual Meeting to be held 
in Chicago, February 13-16, 1961, 
has resulted in a particularly well- 
balanced technical program, a diver- 
sity of Symposiums and a somewhat 
different plan for Forums. Individual 
papers have not been scheduled defi- 
nitely, but on Monday, February 13, 
there will be a Technical Session on 
Combustion and another upon Insu- 
lation. On the same day there will be 
a § ium in regard to Frozen 
Foods. : 

Refrigeration will be the subject 
of the Technical Session on Tuesday 
accompanied by two Symposiums, 
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one on Heating and the other on Air 
Conditioning. Wednesday will bring 
a special session for the delineation 
and discussion of the Research and 
Technical Program and plans of the 
Society. On this day, there will also 
be a Symposium on Domestic Re- 
frigerator Engineering. 

The last day of the Semiannual 
Meeting will have a session rounding 
up several significant general subjects 
as well as a Symposium on Ventila- 
tion. 

Heretofore, Forums have been 
held concurrently, or at least in the 
same afternoon; this time there are 
planned a possible total of six to be 


divided over Monday, Tuesday and 
Wednesday. 

Reported activities and programs 
for the 15th International Heating and 
Air-Conditioning Exposition to be 
held concurrently with the ASHRAE 
Semiannual Meeting already indicate 
a large, if not record-breaking number 
of exhibitors. 

Preliminary correspondence fore- 
tells that when room reservations at 
the Conrad Hilton Hotel are as- 
signed there may be a new high in 
attendance involved. It is currently 
estimated that more than 3000 mem- 
bers and guests will have recistered 
for this notable ASHRAE Meeting. 
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CHAPTER AND REGION NEWS 


(Continued from page 73) 





On October 4th, two films were presented, “The 
Nature of Balancing,” shown by William Schmidt 
of Gisholt Machine Company, and a short film on 
the analogy of sound light and electrical waves, 
supplied by Bell Laboratories. 


COLUMBUS .. . Coffee talk speaker at the Septem- 
ber 19th meeting, first of the season for this Chap- 
ter, was James H. Downs, Director of Region V, 
who spoke on chapter activities throughout the re- 
gion. Main speaker of the evening was R. H. Tull, 
First Vice President, ASHRAE, who discussed Na- 
tional committee activities, progress on the national 
level and operations of the Society. 


NIAGARA FRONTIER . . . Stressed by Z. A. Marsh, 
Director of School Activities for Minneapolis-Honey- 
well, at the September 19th meeting, was the fact 
that a school designed for and with air conditioning 
from the start costs no more than a conventional 
school designed with extensive window areas for 
natural ventilation. 

Program for the October 10th meeting featured 
Prof. Paul E. Mohn of the University of Buffalo, 
who presented a report on gas and electric heating 
systems in the Angola schools. A discussion period 


of some length followed. 


PITTSBURGH .. . To illustrate “Influences of Con- 
nections on Fan Performance,” William E. Tracey 
of Westinghouse Electric Corporation, speaking at 
the September 19th meeting, set up a demonstration 
using an actual fan with discharge duct, pitot tube 
and an indicator which showed relationships of hp, 
volume and pressure. Using this equipment, typical 
fan performance and system curves were plotted. 
By adding various inlet and outlet connections to 
the fan, the effect on performance was shown and 
= recorded on an enlarged projected slide. 


WESTERN MICHIGAN .. . “What is gas air con- 
ditioning?” was asked by Dr. Eugene Whitlow of 
Whirlpool Corporation, speaking at the September 
12th meeting, first of the new season for this Chap- 
ter. Stating that terminology has been refined to 
apply to air conditioning by natural gas used on the 
site, speaker Whitlow went on to discuss the two 

= types of systems utilized in gas air conditioning, 
absorption and heat engine and compressor. Dia- 
grams were used to explain method of operation, 
advantages and disadvantages of each type of sys- 
tem. 


= EL PASO .. . Plans were made at the September 

= 19th session for a joint meeting with New Mexico 
Chapter, proposed for October 21st. Included in 
the meeting was to be a tour of White Sands Prov- 
ing Grounds. 


MONTREAL . . . “The Place of the Engineer in 
Society,” topic under discussion at the September 


a 
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19th meeting, was presented by William Riley, past- 
President of the Professional Engineers of the Proy- 
ince of Quebec. Prime purpose of the engineer, 
stated speaker Riley, is to apply the sciences for 
the good of mankind and the protection of the peo- 
ple. Problems confronting individual engineers jn 
large organizations were noted by him. 


ST. LOUIS . . . Program for the evening of Sep- 
tember 19th was a panel discussion on “Problems 
and Solutions on Central Systems for Air Condition- 
ing.” Speaking were Cecil Drake, architect, as 
Moderator; Lester Gross, contractor; Louis Hamig, 
engineer; Bud Meyers, manufacturer; and Wayne 
Stout, public utility. Main issues discussed were fan 
coil units, induction units, controls, installation costs 
and efficiency of air filtration. 


NORTH ALABAMA . . . Guest speaker at the Sep- 
tember 8th meeting was Paul E. Bartels of Alco 
Valve Company, who discussed “Valve Applications 
to Heat Pump Jobs.” Emphasized was how devel 
ment of three and four-way reversing valves mall 
automatic control of heat pumps possible. Further 
discussion concerning the difference between “P 
pet” and “slide” type valves covered cost and anil 
cation. Following his talk on valve design, er 
Bartels showed a series of slides on the many types 
of heat pump systems and various ways of piping 
these svstems. 


NORTHERN CONNECTICUT . . . Highlighting the — 
first meeting of the season was a tour of Kimberly- = 
Clark Corporation’s New Milford plant. <—_ 3 


members through the installation, Carl Pennau, St 


Superintendent, explained in detail special applica- ~ 4 


tions required of the air conditioning system. Quintin 
Narum, also of Kimberly-Clark, described steps 
taken to assure the high degree of control of the 
air conditioning system required in manufacture of 


paper. 


WISCONSIN . . . Leon Buehler, Chief Refrigerating 
Engineer with Creamery Package Manufacturing 
Company, spoke at the September 19th meeting on 
“Refrigerating Compressors.” His talk was a gen- 
eral discussion of the various types of compressors 
and their respective applications. 


MICHIGAN . . . Both refrigeration for food pres- 
ervation and air conditioning for comfort are in- 
dispensable to successful operation of atomic sub- 
marines. Without them the record-breaking under- 
water cruises could not have been made, according 
to Eugene H. Honegger of the Department of the 
Navy’s Bureau of Ships, speaking at the September 
19th meeting. Stressed in his speech were prob- 
lems of planning, designing and scheduling these 
vessels. 


NORTHEASTERN OKLAHOMA .. . Heat pump sys- 

tem designed for the Oklahoma Gas & Electric 

Company building in Oklahoma City was discussed 

by Neil Hill of Sorey, Hill and Sorey, designers of 

the system. Throughout his speech he emphasized 
(Continued on page 88) 
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Physical Space Module 





Skidmore, Owings & Merrill 
Architects 


Cahill Brother, Inc. 
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James A. Nelson Co. 
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Modern smooth-fin design of Aerofin coils permits ample 
heat-exchange capacity in limited space—permits the 
use of high air velocities without turbulence or excessive 
resistance. 

Aerofin performance data are laboratory and field 
proved. You can safely specify Aerofin coils at full pub- 
lished ratings. 
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101 Greenway Ave., Syracuse 3, N.Y. 









Type C Water Coils used 


for cooling and hot- 
water heating Aerofin is sold only by manufacturers of fan system apparatus. 


List on request. 
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CHAPTER AND REGION NEWS 





(Continued from page 86) 


that basically standard equipment was used for this 


installation. 


General divisions of speaker Hill’s address were 
description of the building and the system, discussion 
of heat pumps in general and their application in 
multi-story buildings such as the one cited, design 
considerations, capabilities and limitations of the 
system as analyzed by the engineers and found in 
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actual practice after the building was complete¢ 
a detailed description of the heat pump system 
and the part played in the system by each piece ¢ 
equipment, and control methods. 
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Nov. 3 





CHAPTERS REGIONAL COMMITTEE 
MEETINGS AHEAD 


REGION VI, lowa Chapter (Des Moines}, Nov. 2 
Kansas City Chapter (Kansas City), 7 
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OUR ENVIRONMENTAL PROGRAM 





(Continued from page 54) 


ronment program for the Society 
was prepared in 1957 as a culmina- 
tion of recommendations from Ad- 
visory Committees, with help being 
given in preparing the program by 
Nathaniel Glickman, who served as 
a consulting physiologist. The An- 
nual Report of the Committee on 
Research for 1957 described this 
program in the following terms: 


Program I. Influence of the 
Thermal Environment on the Com- 
fort of Sedentary Workers. This 
program will be carried out first, 
primarily to re-evaluate certain of 
the data and values and their rela- 
tive allocation on the comfort chart 
of the Society. 

Program II will extend the ob- 
jectives of Program I and introduce 
variations of radiant wall tempera- 
tures, so that the effect of sym- 
metrical, as well as asymmetrical 
radiation can be studied over wide 
variety of conditions. 

Program III. Optimum Con- 
ditions for Comfort at Different 
Levels of Work. This program will 
endeavor to determine the desira- 
ble comfort ranges at varying work 
levels. 

Program IV. Human Produc- 
tivity or Occupational Efficiency. 
This is one of the more difficult 
researches to carry out, as it will 
have to measure the effects of en- 
vironment on productivity. It is 
thought to be axiomatic that an 
occupant in an uncomfortable envi- 
ronment not well adapted to his 
physiological needs will perform 
less effectively than a person in a 
more suitable environment. 

Program V. The Comfort of 
School Children as Related to 


88 


Learning Rates. The nature of this 
study is obvious from its title. 

To date work has largely been 
confined to parts I and II of the 
original outline. It was not ex- 
pected that the determination of 
fundamental environmental data 
could ever take place at a rapid 
rate, as it is necessary to use human 
subjects as technical indicating de- 
vices, ultimately to give a quanti- 
tative evaluation of human re- 
sponse to a given set of conditions. 
Unfortunately, the human being as 
a scientific instrument leaves much 
to be desired as responses are af- 
fected by psychological and physi- 
ological parameters to a degree 
almost impossible to believe. Con- 
sequently, it is necessary to check 
and recheck every series of investi- 
gations until statistical reliability 
is assured. The Laboratory has 
been fortunate in having a physi- 
cian and physiologist, Walter Koch, 
on its staff to work with the engi- 
neering group on the conduct of 
the research program. 

As has been noted, the current 
program has completed and pub- 
lished two studies dealing with 
lightly-clothed, sedentary, inactive 
individuals in the comfort range 
and in the adjacent hot range. Fur- 
ther work in progress, but not yet 
completed, has carried this study 
further ahead with the introduction 
of radiation as a variable. The Re- 
search and Technical Committee 
at the present time is in process of 
planning the details of future envi- 
ronmental research by the Society 
and as this material is planned for 
early presentation to the Society, 
it appears premature to discuss it 











further at this point. It is oby 

from the preceding discussions: 
our industry is still faced 
number of problems for which: 
swers must be obtained and 
complexity of these problems i 
cates that no short-term prog 
will suffice. The Laboratory } 
endeavor to produce, as rapidly 
possible, a continuing supply 
information for use by our indus 
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= Whir Conditioning Costs Seem High, Better Consider a CAT Natural GAS Engine! 


Now, gas can efficiently cool a skyscraper — a sprawling 
factory —a supermarket — or an office building — by con- 
vrting gas into mechanical power with a Cat Natural 
fas Engine! 


Today, in many areas, gas provides the lowest cost of all 
Wwer sources. Combine the economy of gas as a fuel 
vith the efficiency of Caterpillar Natural Gas Engines, 
ind your clients can take advantage of this low cost cool- 
ing system. 


faterpillar’s exclusive 10.5:1 compression ratioengines , 


lave been developed with economy in mind. Perform- 
tee proves they can help your clients realize as much 
%26% savings in fuel costs compared to other 
fgines in their power range! 


NOVEMBER 1960 


Proven by millions of working hours on the world’s 
toughest jobs, Cat Natural Gas Engines have the 
strength and durability to run continuously under full 
load, indefinitely, without derating. 


Modern commerce and industry demand absolute depend- 
ability in their air conditioning. You can provide them 
dependability plus capacity and economy by specifying 
gas cooling with Caterpillar Natural Gas Power. For 
full technical details, call your local Gas Company, or 
write Industrial Engine Division, Caterpillar Tractor 


, Company, Peoria, Illinois. American Gas Association 


FOR COOLING AND HEATING 
...GAS IS GOOD BUSINESS! 











against the seat, gears: | uneven 
seating or loss of prime. Flyer NP 

BULLETINS 16 E Ra alee and materials 

of construction and contains illustra- 

tions, a flow chart and extensive en- 

Vertical Check Valve. Originally de- _ gineering information. 

signed for use in service stations, these OPW - Jordan Corporation, 6013 





valves now are applied more widely, | Wiehe Rd., Cincinnati 13, Ohio. 
being used wherever it is necessary 

to maintain a prime in liquid lines. _ Filter, Regulator and Lubricator Bul- 
In operation, the disc swings com- __letin. Providing complete catalog list- 
pletely out of the flow passage for ings as well as simplified engineering 
min pressure drop. When flow stops, and application data on Crown filters, 


the dise swings downward to a raised _ regulators and lubricators, 20-page 
seat. A compensator ring provides Bulletin 0400-B1 replaces four sepa- 
even pressure on all sides of the disc _rate bulletins. Each unit is diagrammed 





MORE 
EFFICIENT 


SAFER 


PROTECT 
EQUIPMENT 


SIMPLIFY 
MAINTENANCE 


SAVE MONEY 






NEW 
PHILLIPS 


REFRIGERATION 
CIRCULATING and 
RETURN SYSTEMS 


@ substantially reduce operating uses your present components to 
costs through—more efficient use good advantage, nothing to tear out! 


of all components...complete » adapt to new construction by 


protection of compressors, simpler, more efficient system design— 
more efficient heat transfer,  fawer components required! 


central liquid control. . . : 
save operator time. ® controlled low pressure is the secret 


yt that permits complete flexibility in the 
© adapt to existing plants se of equipment—you can use 

_with only minimum —aytomatic float controls or simple 
additional equipment— _— hand valves . . . facilitates hot gas 
defrosting as well as oil return, 
etc.—no high cost components needed! 


... NOW 


See your Phillips Representative or write for details 





H. A. PHILLIPS & CO., 3255 w. Carroll Ave., Chicago 24, Il. 


DESIGNERS AND ENGINEERS/REFRIGERATION CONTROL SYSTEMS 
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and is accompanied by 
drawings and tables. A 
fication section also is incl 
Hannifin Company, 501 S. Wolf Rd, 
Des Plaines, Ill. 


Industrial Vent Pipe. Advantages and 
properties of Transite industrial vent 
pipe, as well as engineering data, arp 
described in 20-page Bulletin T, & 
237A. Introductory section of the 
booklet, addressed to engineers, dis. 
cusses properties of the pipe, such as 
corrosion and weather resistance and 
low friction coefficient, and relate, 
them to specific advantages. 

sizes and dimensional information jy 
tabular form are provided in a 

rate section. Couplings and fittings 
are treated by types with exterio; 


. and interior views shown. Proper 


plications of jointing compounds are 
furnished with a listing of suggested 
quantities, along with recommended 


| flexible fan connections and specific 
_ hanging and bracing information. 


Johns-Manville Corporation, 22 £, 


| 40th St., New York 16, N. Y. 


| Couplings. Designed solely for use 


in permanent piping, Rigid-Line cou. 
plings are the subject of a newly 
issued flyer. Units are used for qui 

addition or removal of relief, flow 
control or check valves in permanent 


_ hydraulic or pneumatic installations. 


Listed in the bulletin are two sizes 
available in three finishes and three 
metals. This series also is available 
with a choice of four end fittings and 


| with any of eight seals. 
_ Snap-Tite, Inc., Union City, Pa, 


| Circular Duct Silencers. Four-page 


Bulletin B10 includes, in addition to 
description and illustrations of the 
product, a selection chart and tabular 
information on airflow vs. pressure 
drop and noise reduction values. Two 
models, with normal and low pressure 
drop, are available. 

Silence, Inc., P. O. Box 21, Farming: 


| dale, N.Y. 


| Expansion Joints. For hot water and 
| steam heating installation on straight 


baseboard runs of 25 ft or more for 
water temperatures ranging from 100 


| to 250 F, these expansion joints have 





a max pressure rating of 45 psi for 
hot water and 15 psi for steam ap 
plications. Flyer 900-60. 

Modine Manufacturing Company, 
1500 DeKoven Ave., Racine, Wise: | 


Refrigerator and Freezer Line. De 
scriptive of this line of self 

and remote reach-in refrigerators, 
dual-temperature refrigerators, uprig” 
freezers and wall-type refrigerators 
a six-page bulletin. Units feature door 
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PORT HURON 15, 


Eiclusive Canadian Representative for Mueller Brass Co. Air Conditioning and Refrigeration Products 
































Round blue spot shows Round pink spot shows 
the system is fullanddry. that moisture is present. 


Color spot indicator loses its shape when refrigerant level drops. 


This dual-purpose indicator gives the same dependable, leak- 
proof performance that has made the Streamline single port 
liquid indicators famous for years but has the added advantage 
of being a combination moisture and liquid indicator all in one 
compact unit. A color spot indicator in the new Vuemaster makes 
possible an instant check of the refrigerant. When the color spot is 
round and blue, the system is sufficiently charged and the refrig- 
erant is in a normal, dry condition. The spot changes to pink when 
excessive moisture is present and loses shape when refrigerant 
supply is low. 


Combining engineering skill, experience and 
quality-controlled production, the Mueller Brass Co. 
manufactures a line of refrigeration and 
Gir-conditioning products that surpasses the most rigid code 
requirements. Their absolute dependability makes 
them first choice in any refrigeration or 
Gir-conditioning system. Always buy and install Mueller 
Brass Co. products . . . manufactured in the most 
complete range of styles and sizes in the 
industry. Get them at your wholesaler's today. 
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MADE IN USA 
MICHIGAN Cos 
OF AMERICAN INDUSTRY 
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Sperry Candy (Co. 































































refrigeration 
air conditioning 


The Great Atlantic & Pacific Tea Co. 
Hospital * Tropicana, Inc. 


vA 


Packaged water chillers 
for air conditioning. 


Multi-cylinder, vertical 
or rotary compressors 
for refrigeration 

and air conditioning. 











TO BE YOU”... VILTER 
often said and a well founded 
among many leading American 
ies when it comes to selecting 
quality refrigeration and air 

oning equipment. (A few of the 
wsands of valued Vilter customers 
above.) They all consistently 


0 bk to Vilter for sound refrigeration 
aud air conditioning recommendations 
fand for reliable, efficient-performing, 


economical-to-operate equipment. 


ANilter equipment finds wide application 


in all industries where refrigeration 


and air conditioning are used—from 
industrial installations in meat packing 
and poultry plants, dairies, breweries, 


refrigerated fishing vessels, frozen 


food plants—to air conditioning systems 


in important hotels, motels, 
office buildings and hospitals. 


With a complete line of industrial 


and commercial refrigeration and air 


conditioning equipment, Vilter can 


provide a system to exactly fit your needs. 


The Vilter 
Manufacturing Company 


Milwaukee 7, Wisconsin 


Air Units © Ammonia and Freon 
Compressors ® Booster Compressors 
Baudelot Coolers © Water and 

Brine Coolers © Blast Freezers 
Evaporative and Shell and Tube 
Condensers ® Pipe Coils 





Write for your copies 

of bulletins covering the 
above equipment to 

The Vilter Manufacturing 
Company, Dept. AR-606 
Valves and Fittings © Pakice and poi South First Street 





Polarflake Ice machines. Milwaukee 7, Wisconsin 


® Jos. Schlitz Brewing Co. * St. Luke's 
* Armour & Co. * Neil House * The Fish Meal Co. 
Standard Brands, Incorporated * Coca-Cola Co. * The Borden Co. * Swift & Co. 
* Union League Club * Miller Brewing Co. 
Company * The Kroger Co. * Minute Maid Corp. * The Seven-Up Bottling Co. 
Wilson &iCo., Jlinc. ° Sealtest Foods * Anheuser-Busch, Inc. © Foremost Dairies, Inc. 

king Pepsi-Cola Co. * Marine Bank * Falstaff Brewing —. 


*® Carnation 


























| storage shelves and a sb 

_ blower coil for extra stora 
Silver Refrigeration Manufact 
Corporation, 1469 Utica a 
lyn 34, N.Y. q 
Fabric Filter. For industrial ¢ 
lection, this filter features hig 
ciency, max flexibility, low inst 
cost, min maintenance and max | 
life. Filter bags, both tub ar 
envelope types, are available © 
variety of fabrics with high tem 
ture ranges. Bulletin 150, fou 
John Wood Company, Air F 
Control Div, Bernardsville, N, " 


Precalibrated Controls. Dual-Mip 
controls are ca_.brated at the 
to provide heat control up to 350F, 
eliminating necessity of further set. 
ting or adjustment prior to installa. 
tion. Design information is presented 
in a flyer. 

Thermal Engineering & Design Com. 
pany, 217-223 Ash St., Akron 8, Ohio, 


Vacuum Diffusion Pumps. Contained 
in a 12-page catalog are basic d 
scriptive information on diffusion a 
booster pumps; speed curves ff 
small, medium and large mod 
ranging from one to 32-in. sizes; a 
tabular specifications and out 
drawings for each pump. Special i 
formation on the theory of diffusi¢ 
pumps and their operation at | 
pressures is also included. 
NRC Equipment Corporation, 
Charlemont St., Newton 61, Mass. ~ 














Sound Control Products. Twenty-pi 
Catalog 61 presents an extensive 
ing of sound absorptive, sound 
lating and special purpose acousti 
materials. Pictorial presentatig = 
all products is coupled with g 
and technical descriptions, ineludi 
sound transmission loss and ot 
functional data. 











Elof Hansson, Inc., Acoustioslll 
71l Third Ave., New York 17, 


Warm Aijir Heaters. Descriptive 0 
Thermobloc warm air heaters for ® 
dustrial and commercial use, eight 
page Bulletin 43-11 contains 
and dimension drawings of all mt 
as well as halftone illustrations. Spe 
cifications for both gas and oil- 
units are listed. 

Wanson Corporation, Lewistown, Pa 





“ied 





Pipe and Block Insulation. Six-page 
Bulletin 6472 lists pertinent data com 
cerning calcium silicate industrial i 
sulation for temperatures up to 135) 
F. Heat transmission data, physi 

and thermal characteristics, standard 
sizes and recommended thickness 
are presented in tabular form. Prot 
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r TUBING—Nothing Beats Copper! 
IN COPPER—Nothing Beats 


Fon 
COPPER WATER TUBE 


Specify 


READING ZEX7RONEAL”: 


Ideal in 
© General Plumbing 
© Heating Systems 
© Drainage Waste 
and Vent Lines 
©® Sprinkler 
and Irrigation Systems 
© Rural Installations 


Features @ Soft Temper Tubes Can Be Curved Around Corners 
and Obstructions and thru Small Openings, yet 
Are Rigid Enough to Keep from Sagging without 
Support. 
Solder Fittings Can Be Applied More Quickly, 
Easily, Conveniently. 
Cuts Installation Costs Substantially as Compared 
with Other Materials. 
Enduring ®@ Bright Clean Finish 


High Heat Conductivity 


Send for Complete 
Catalog 


READING Tube Corporation 


EMPIRE STATE BUILDING, NEW YORK 1,N. ¥Y. « PLANT: READING, PA. 
* Wholly Owned Subsidiaries 
READING METALS REFINING CORP., Ontelaunee Twp., Berks Co., Pa. 
READI-FIN MFG. CO., Inc., Reading, Pa. 

Distribution Depots: MACKENZIE WALTON CORP., Pawtucket, R. I. 

READING, PA. CHICAGO, ILL., 305 W. 3ist St. DALLAS, TEXAS, 9000 Sovereign Row 
WOODSIDE, L. 1., N. Y., 57-17 Northern Blvd. CLEVELAND, OHIO, 1562 E. 55th St. HOUSTON, TEXAS, 1121 Rothwell St. 
PHILADELPHIA, PA., 921 No. Penn St. NEW ORLEANS, LA., 1102 St. Thomas St. OAKLAND, CALIF., 410 Hegenberger Rd. 
_ TUNA, GA., 690 Murphy Ave., S.W., Unit 5, Bldg. B DENVER, COLO., 2635 Walnut St. LOS ANGELES, CALIF., 120 No. Santa Fe Ave, 


ore y 
ng 
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uct description includes factors con- 
cerning insulation efficiency, ease of 
handling, high impact strength, flame 
and water resistance, dimensional sta- 
bility and resiliency. 

Philip Carey Manufacturing Com- 
pany, 320 S. Wayne Ave., Cincinnati 
15, Ohio. 


Baseboard Heating Equipment. In- 
cluded in a new product program 
announced by this manufacturer is an 
extensive line of forced hot water 
baseboard heating equipment, de- 
scribed in six-page Bulletin 360. Units 
are installed ankle-high at room pe- 
rimeters to offset heat loss. No grilles 
are used, air entering a continuous 
opening at the floor line, passing over 
the heating element and flowing out 
through a continuous opening at the 
top. 

Modine Manufacturing Company, 
1500 DeKoven Ave., Racine, Wisc. 


Flexible Hose. Detailed descriptions, 
specifications, applications and cou- 
pling recommendations are given for 
U-200 and U-250 Series hose, utilized 
for conveying searching gases and 
fluids such as steam, hot oil, liquefied 
gases and refrigerants in installations 
where completely leakproof hose con- 
struction is essential. Also discussed 
in 20-page Catalog ID-100D are U- 





150 Series general purpose industrial 
hose, suited for non-searching fluids; 
Steeiflex standard, light, medium, 
heavy and superweight galvanized 
steel, all-metal flexible exhaust and 
blower tubing; galvanized steel and 
corrugated all-metal flexible diesel 
engine exhaust tubing; Stay-Put Econ- 
omy and Full-Flo aerator coolant noz- 
zles; and LP steam connectors. 

Universal Metal Hose Company, 2133 
S. Kedzie Ave., Chicago 23, Il. 


Air Duct Calculator. Pocket-sized and 
having but a single slide, this calcu- 
lator simplifies duct sizing by equal- 
friction or velocity-reduction methods, 
as well as estimating metal and in- 
sulation requirements. Data which 
may be read with a single setting of 
the slide include friction per 100 ft 
of duct, cfm, velocity in fpm, round 
duct diam and rectangular equivalents 
in in., weight per lineal ft of round 
duct in lb for various gauges of gal- 
vanized and aluminum duct and sur- 
face area in sq ft per lineal ft of 
round duct. Calculator is priced at 
$2.50. 

Paul S. Morton Engineering Service, 
5131 Meadowlark Lane, Kalamazoo, 
Mich. 


Saddle Fittings. Four-page Bulletin 
5-60 presents extensive information 







on this line of fittings, includin 
uct description, illustrations, 
cations, deme instructions tie 
ing data. Welding lateral dimengj 
data is given in an appended flyer, 
Allied Piping Products Company, Ine, 
201 S. Broadway, Camden 3, N. J. 


Air Filter. Foamat, a unit air filter 
utilizing a single sheet of synthetic 
plastics material, is the subject of four. 
page Bulletin 208. Sponge-like in ap. 
pearance, the filter breaks an gir 
stream into small jets, trapping dust 
and dirt in the cells. Designed as q 
permanent filter, it will not pack, set. 
tle, separate or develop thin spots. 

American Air Filter Company, Ine, 
215 Central Ave., Louisville 8, Ky. 


Pressure and Temperature Controllers, 
Controlling pressures to 10,000 psi 
and temperatures from —125 to 1000 
F, these pneumatic controllers are 
simple, self-contained and give 

cise response (1% middle half of 
scale.) Corrosion resistant materials 
are used throughout. Standard fea 
tures, as discussed in six-page Ca 

J-C, include 1 to 100% proporti 

band, manual reset, differential gap 
action and on-off snap action. Remote 
set-point, control by-pass and auto- 
matic reset or rate are available as 
required. Temperature controllers are 


: 





The “ing Feero” |ce Building and Cooling System 


+ No Moving Parts *No Mechanical Agitation 













“King Jeeves” NEW Combination 
PURE WATER COOLER and ICE BUILDER 


Front View 


o> INGREDIENT and WASH WATER 
APPLICATIONS 
Provides a Clear Odorless. Palatable. 


Filtered Cold Water Supply 





THE KING ZEERO COMPANY 


Patented Built-In Louvers 
provide Automatic Agitation 


without extra power 


Stored Ice and Direct Expansion 


furnish 32°-34° circulating water 


for all product cooling needs. 


Remember, the ‘‘King ZEERO”’ 
delivers the COLDEST water 
LONGER for less outlay. 


THE KING ZEERO 
May also be used with an 
AIR CONDITIONING UNIT 





% Negligible Maintenance 





MODEL 4084 
KING ZEERO 
Ice Builder Cabinet 
With 7% H.P. Freon 
Condensing Unit 
and 












WOOEL 2084 KING ZEERO Ice eusLoen Caster 
CROBS SECTION SHOWING COIL AND LOUVRE ARRANGEMENT 


roc Loken - Mm, see, otal liao) ee 


Chicago 41, Ill 


Manufacturers of Ice Builders - Ice Builder Cabinets - Ice Banks - Pure Water Coolers 
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WING CAP SHUT-OFF VALVES 


Globe and Angle Types with Bolted 
Bonnet and Full Capacity Flow 


Henry offers the most complete range of 












y 2 sizes and types in the industry. Quality 
A engineering, features of design, proven per- 





é 





<- formance and adaptability to the most 
= exacting specifications and diversified ap- 
plications have made Henry Wing Cap 

CONTROLLING Valves preferred by architects, consulting 
ame)", engineers, contractors and service men. 


SINCE 1914 





WING CAP SEAL 


With Built-in Socket Wrench. For Ease and 
Convenience in Operating Valve Stem. 











PROTECTIVE GASKETS 


Fully Retained. Prevent Loss of Expensive Refrigerant. 





BACK SEATING STEM 


Can Be Repacked Under Pressure. 








NYLON SEAT DISC 


Replaceable, Non-rotating, Self-aligning, Chatterproof. 








HEAVY WALL & WEB 


Choice of Bronze Alloy or Semi-steel. 


Bronze alloy valves have integral O.D.S. connections. Ductile iron 
valves available with integral F.P.T. connections; flanged type avail- 
able with brass O.D.S. or steel butt-weld adapters. 


HEN RY comrany 


For Refrigeration, Air Conditioning and industrial Applications 
MELROSE PARK, ILLINOIS, U.S.A. CABLE: HEVALCO, MELROSE PARK, iLL. 
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manufactured in both indicating and 
recording models. Rounding out the 
line are transmitters and recorders. 
Features and accessories are described 
and dimensions, specifications, mate- 
rials of construction and extensive 
engineering data are detailed. 
OPW-Jordan Corporation, 6013 Wiehe 
Rd., Cincinnati 13, Ohio. 


Return Line Corrosion. Discussing 


how causes of corrosion can be iden- 
tified readily and then corrected, this 
water conditioning data sheet, “Re- 
turn Line Corrosion Need Not be a 
Problem,” covers oxygen and carbon 





dioxide attack and neutralizing and 
filming amines. Flyer is illustrated. 
Betz Laboratories, Inc., Gillingham & 
Worth Sts., Philadelphia 24, Pa. 


Wire Mesh Filter Assemblies. Twenty 
data sheets, describing more than 225 
items in twenty basic types of stand- 
ard woven wire mesh element-in-line 
filters, are available. Each of the 
series shows a cross-sectional view of 
the filter element and housing. Work- 
ing pressure, temperature ranges, port 
sizes and other significant factors are 
listed for each type shown. Tabular 
information includes part number, 


PAL 
ivy 


of the 
service 














F ield comments confirm our feel- 
ing that anything and everything 
worth having in a refrigeration 


thermometer has been designed into the Marsh 
“Serviceman”—truly master of all it surveys. 
Users appreciate such royal Marsh features 





port type and size, rated flow, pres. 
sure drop and particle removal rat. 
ings. In addition, optional variations 
are shown for each basic type, allow. 
ing many combinations for varieties 
of applications. 

Aircraft Porous Media, Inc., a sub. 
sidiary of Pall Corporation, 30 Sea 
Cliff Ave., Glen Cove, N. Y. 


Steel Pipe and Tubing. Six-page Bul- 
letin T-467 contains information op 
fifteen steels widely used in high tem- 
perature service. Included is a chart 
containing data on tensile properties, 
thermal conductivity and expansion, 
creep strength, oxidation resistance 
and other such mechanical and physi- 
cal properties of importance to ap- 
plication engineers. 

Babcock & Wilcox Company, Tubular 
Products Div, Beaver Falls, Pa. 


Receiver Gauges. Special-purpose low 
pressure units used to indicate values 
transmitted by pneumatic signal from 
a remote location, usually in the range 
of 3 to 15 psi, dial indicating receiver 
gauges are the subject of eight-page 
Catalog 520. Specifications are given 
for both bourdon tube and diaphragm- 
actuated types and information is pre- 
sented on materials, dials, ranges and 
case styles and sizes. Tables give 
selection data. 

United States Gauge Div, American 
Machine & Metals, Inc., Sellersville, 
Penna. 


Panelcoil Applications. Uses of ing 
and double-embossed Panelooil for 
heating and cooling are illustrated in 
their extended applications for storage 
and processing tanks, drums, troughs, 
ovens and other processing equip- 





ment, in Flyers M12 and M13. 
Dean Products, Inc., 1048 Dean St., 
Brooklyn 38, N. Y. 


as the easy reeling five foot tubing with conven- 
iently positioned bulb clip; spiral spring to guard 
against tube crimp; permanently leak tight bour- 
don tube; easily accessible ““Recalibrator” screw; 
and the Marsh heritage for accuracy and dur- 
ability. 

And the Serviceman thermometer has looks, 
too! The easy-to-read precision dial also indi- 
cates Refrigerant-12 and -22 pressures on con- 
trasting color scales and is regally set-off by a 
bright chrome bezel on an iridescent gun metal 
case—fully protected by a scratch-proof, forever 
clear Lucite crystal. 

Available in two ranges: —10 to 100° F. and 
—40 to 65° F. The De Luxe Serviceman ther- 
mometer is the surest way to test thermostats, 
brine tanks and refrigerators. Put one in your 
service kit today! 


See Your Yobber! 


MARSH INSTRUMENT COMPANY, Dept. 32, Skokie, Ill. 
Division of Colorado Oil and Gas Corporation 


Marsh Instrument & Valve Co. (Canada) Ltd. 8407 103 St., 
Edmonton, Alberta; Houston Branch Plant, 1121 Rothwell St., 
Sect. 15, Houston, Texas 


Ray it 


Gauges * Thermometers * Valves 


Balancing Valve. Taking the place of 
two valves normally used in series on 
the return line of a water coil, this 
dual-purpose hot water balancing 
valve, described in four-page Bulletin 
204, effects economies in installation. 
Adaptable to most heating and cooling 
water applications, the unit has effi- 
cient balancing characteristics and 
provides a tamper-proof feature, al- 
lowing balance position to be fixed 
and permitting the valve to be closed 
and opened to the predetermined bal- 
ance point and no farther. 

American Air Filter Company, Inc., 
215 Central Ave., Louisville 8, Ky. 








Also available in Standard 
Model with single scale. 


General Catalog. Information pre- 
sented in 32-page Catalog 160 in- 
cludes a brief history of the company, 
_ an illustrated description of the plant 
(Continued on page 106) 
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Seamless copper tubes are me- 
chanically expanded into rippled 
aluminum fins formed with full 
width collars for accurate fin spac- 
ing to offer maximum heat transfer. 








UNIT HEATERS HAVE 


RIPPLE-FIN 
COILS 


You get extra performance, extra efficiency from McQuay 
Unit Heaters equipped with the exclusive McQuay Ripple- 
Fin coils. And, McQuay Unit Heaters deliver heat quickly, 
uniformly and quietly. Ripple-Fin coils, combined with 
modern design and highest quality construction, offer you 
downflow. horizontal or cabinet type heaters that help you 
solve any low cost heating problem better . . . anywhere. 
An exceptionally wide range of sizes and capacities is 
available for either steam or hot water. And, remember, you 
get bonus performance and efficiency only in McQuay Unit 
Heaters with McQuay Ripple-Fin coils! Ask your 
McQuay representative for complete information, or 
write McQuay, Inc., 1606 Broadway Street N.E., 
Minneapolis 13, Minnesota. 
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SYMBOL illite 
and Recording 
QerNnuwe = lhermometers 
+ and 
Hygrometers 


Say the word ‘‘thermometer.”’ 
Chances are that the next name 
you think of is WEKSLER. 






Engineering and product ex- 
cellence is a tradition at 
Weksler, and the proof is in 
the reliable performance of over 
a million Weksler Instruments 
in every part of the world. 


The Weksler Specification Bul- 
letin covers a complete line of 
instruments ...industrial ther- 
mometers, dial thermometers, 
recording thermometers, re- 
cording hygrometers, bi-metal 
thermometers, laboratory ther- 
mometers and hydrometers. 
Write for your copy. 


Thermo-hygrographs in 8”, 10”, 12” chart sizes. 
Dial Thermometers in 342”, 41/2”, 6”, 8Y2” dial sizes. 


WEKSLER “ORIGINATORS OF WORLD RENOWNED ADJUST-ANGLE THERMOMETERS” 
WSTRUMENTS 


WEKSLER INSTRUMENTS CORP. 


195 EAST MERRICK ROAD, FREEPORT,L. 1.,N 


CAPILLARY TUBES 
a proposed ASHRAE Bulletin 


To make available generally the full text of the Chap- 
ter on Capillary Tubes, as prepared originally for the 
1961 ASHRAE GUIDE AND DATA BOOK but subsequently 
reduced considerably in length for actual publication 
therein, there is planned tentatively a special ASHRAE 
Bulletin. 


This will include the original full text and all 
illustrative material. 


Authoritative, detailed and following GUIDE 
form, this Bulletin has been authorized by the ASHRAE 
Publications Committee but only to be made available 
if enough pre-publication orders are received to justify 
the project. 


Please indicate below if you are interested in 
this Bulletin at the prices indicated; which vary only 
to reflect the total quantities that may be printed. 


NAME ..... 
ADDRESS 


| am interested in the proposed Capillary Tube Bulletin and 
would accept a charge of $1.50 or $3.00. 


BPMIATURE 0225204. 
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FARMERS MARKET TEMPERATURE 
CONTROLLED 


One-fourth of the 510,750 sq ft of fruit and vegetable 
dealers’ space in the State Farmers Market at Atlanta, 
Ga., is refrigerated. Two large restaurants are air 
conditioned and air handling units provide comfort 
conditions in other public areas of the 146-acre fy. 
cility. 

Approximately 180 ton of refrigeration are 
plied by Recold ceiling coils and air-cooled and 
rative condensers. Of this load, 25 ton are provid 
by special ceiling mounted units with reheat coils for 
a large banana room application. 


SYSTEM TO REDUCE SCHOOL 
HEATING AND VENTILATING COSTS 


Operating on the principle of high velocity induction, 
this system, to be installed in two schools under con- 
struction in upstate New York, is expected to reduce 
heating and ventilating costs as much as 10%. In each 
case, provision will be made to add cooling later. 

While similar to the forced warm air systems 
commonly found in homes, this Carrier Corporation 
development differs in that more air is circulated and 
each outlet contains a coil for reheating room air in- 
duced through it. This reheat coil acts like a base- 
board convector at night and during week-ends, te- 
ducing operating costs by eliminating the need to 
send warm air into the rooms from the central system 
during these periods. 

First installations will be in the 850-student Ba- 
tavia Senior High School and 800-student Hurlburt 
W. Smith Junior High School in East Syracuse. 





BUSES FEATURE AIR CONDITIONING 


Continental Trailways Bus System’s new 63-passenger 
“Super Golden Eagle” buses are air conditioned for Dj 
comfort on transcontinental runs. Temperature i 
the 60-ft, two-section vehicles is maintained at a con- th 
stant 74 F by Carrier reciprocating refrigeration units 9 1, 
of 15-ton cooling capacity. en 
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900-TON COOLING 
FOR UEC BUILDING 


Comfort cooling for the United Engineering Center, 
under construction at United Nations Plaza in New 
York City, will be provided by 900 ton of refrigerating 
capacity. Comprising the system will be a 600-ton 
Carrier absorption refrigeration machine and a 30+ 
ton turbine-driven centrifugal refrigeration unit. Tat- 
dem arrangement of these units affords the addet 
economy of enabling the steam supplied by Consdli 
dated Edison to be used twice. Steam will drive first 
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CLARAGE 


New line of 


V-belt driven ee 
Ready Units 






LS Ready Units have 
_ curved blade wheels. 
These are of the 





Exceptionally sturdy, 
quiet, ready-to-run 
fan sets 


e for volumes up to 25,000 CFM 
e for static pressures thru 214” 
e for clean air up to 300° F. 


Distinguishing points — over 15 of them — make Catalog 517 . . . 36 pages of complete informa- 
these new Clarage units outstanding. tion, selector charts, capacity tables, dimensions. 
To mention a few: Better motor ventilation .. . Clarage Ready Units are 

entire drive within frame of unit . . . complete ideally suited for supply or 

accessibility to motor, drive, and bearings. Learn exhaust jobs — indoors or 

more about the numerous specific advantages that outdoors — for buildings of 


mean greater value to you from Clarage. Request all types, all sizes. 


Write for your Copy 





Dependable equipment for making air your servant 


CLARAGE FAN COMPANY 


Kalamazoo, Michigan 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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making 
applesauce? 
call a 
specialist 


and 


for Heating 
Elements that 

put the heat 
where you want it 
call the Tuttles 





Band and strip heaters for 
water heaters, baseboard 
heaters, pressing bucksand .« 


in Tecumseh 


a wide variety of applica- 
tions. 





FREE Ask for 8 page descriptive brochure 
For fast action—Call TWX No. TEC-54 


“‘the house of quality’’ 


TUTTLES in TECUMSEH 


H. W. TUTTLE & COMPANY 


1.8 Oye ewes Micon Tt So AN 


MANUFACTURED AND DISTRIBUTED IN CANADA BY 
CRONAME (CANADA) LTD., WATERLOO, QUEBEC 



































the turbine compressor of the centrifugal p 

and then will supply heat energy necessary for 
tion of the absorption machine. Carrier Bypy. 
Weathermaster units, which have a factory inst, 1 
and balanced control powered by high velocity 
mary air supplied to the unit, will proportion fate 
flow through the cooling-heating coil while the } 
flow remains constant. Since the temperature gp. 
troller is now in each unit, there is greater flex 
afforded in placement of room partitions and va 
requirements can be met in different areas qj 
given time. ; 


51 AIR-HANDLING SYSTEMS 
TO SERVE BANK BUILDING 


Providing comfort for Manhattan's new 64-story Chase al 
Manhattan Bank building, 51 air-handling systems wii” 
circulate two million cfm of temperature-controlled# 
air day and night. Compounding the air conditioning 
requirements are 8800 windows with an area of 80). 
000 sq ft; lights alone will radiate 17 million Btu/ty, 
Peak heat output from the building is estimated to he 
more than 275 million Btu/hr. To handle this load, 
the building will have 9100 ton of cooling capacity, 
Two Carrier refrigeration units will handle five sub #0 
basements and the first 21 floors and two will seme @ 
the top floors. Each floor has a four-zone interior ® 
system supplemented by a perimeter system. In both 
systems approximately 3000 Minneapolis-Honeyw 
thermostats will sense and control temperatures, 
Medium-velocity, medium-pressure air is usedin 
the interior system. Temperatures for each zone tn 
every floor are controlled individually to compensate 
for sun, wind, interior heat load and other factom 
Eighteen perimeter systems circulate high-pressite 


air at high velocity through 7000 induction units. Ait 
from the units is mixed with room return air 2 @ 
approximate 1:5 ratio. 

In winter, water circulating through the induction 
coils will be at 90 to 110 F; in summer, approxi 
60 F. Low pressure air will be circulated ' 
ceiling diffusers on the five basement levels. All arg 
for the building will be treated by electronic # 
cleaners. 

Controlling the system will be two Honeywell 
Selectographic DataCenters (shown), one on the Ul 
floor to handle the lower part of the building, the 
other on the 31st floor to serve the upper stories. Mat 
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Asx HIM! He will give you the right answer 
because he knows his product line thoroughly— 
frontwards, backwards and inside out. 


But there’s more to him than that. When you 
talk to a Wolverine salesman, you're talking 
to a man who knows your industry and its 
markets . . . knows what you have to do to suc- 
ceed in those markets . . . and knows how his 
products and services can help you achieve your 
goals. 

Because he functions as an independent busi- 
nessman, your Wolverine salesman knows first- 
hand many of the problems you face each day 








Ask your Wolverine Tube Salesman...He Knows 








. . has encountered them in his own business 


life. He is, therefore, in a better position to meet 
your requirements and, because of this under- 
standing, to serve you better. 

He also has the complete trust and backing 
of his company. When he speaks, he is Wolverine 
Tube’s authorized representative. You'll find 
because of his background, education and spe- 
cialized training in Wolverine’s plants and offices 
that he is fully qualified to be of maximum 
assistance to you. 


Talk to him the next time you order tubing. . . 
in copper, brass, aluminum . . . or special metals. 


WOLVERINE TUBE 


7 DIVISION OF 
7}, Calumet Hecla, Inc. 





DEPT. G, 17244 SOUTHFIELD RD., ALLEN PARK, MICH. 
Manufacturers of Quality trolled Tubing 


IN DETROIT, MICHIGAN AND DECATUR, 





ALABAMA. SALES OFFICES IN 


PRINCIPAL 




















BOOST 
REFRIGERATING 

EFFICIENCY 
AND MUFFLE SOUND 
with a 


TEMPRITE 
OIL SEPARATOR 


Oil is separated from the gas before it can 
get into the evaporator and is returned to 
the compressor automatically . . . 


e Full capacity of expansion valve assured. 
e Evaporator heat transfer increased. 


e Constant clean oil lengthens 
compressor life. 


e@ TEMPRITE oil separator muffles sound. 




























OIL RETURN VALVE: Located ABOVE 
the sludge reservoir. Pgyiisie 


2 SLUDGE RESERVOIR: Traps sludge, oil 
carbon, and foreign substances, pre- 
venting their continued flow through the 
refrigerating system. 


Complete range of capacities 
for refrigerants 12 and 22. 
ASME. and UL approved. 


PAGE BOOKLET 
ON REQUEST 


Describes many advan- 
tages of Temprite Oil 
Separators. 








Temprite Products Corporation 
P.O. Box 72 « E. Maple Rd. 
Birmingham, Mich. 

Send me Oil Separator Booklet No. T-397 
Name. 

Address. 

City. 








Zone State. 
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| tion. 
| tents are such subjects as water pipe 
| corrosion, suggestions for making sol- 
| dered and brazed joints, procedures 
| for making joints with flared-tube fit- 
| tings, industrial piping and fittings for 


| drive) flexible shafts. 
_ detail are advantages, function, ap- 
| plication and features. 

_§. §. White Industrial Div, Dental 
| Manufacturing Company, 10 E. 40th 
| St., New York 16, N. Y. 





| BULLETINS 





(Continued from page 100) 


location, facilities and services, and 
an extensive product resume with in- 
stallation photographs. A presentation 
of nuclear heat transfer applications, 
stressing technical research develop- 
ments, completes the contents. 
Young Radiator Company, Racine, 
Wisc. 


Copper Pipe and Tube Products. In- 
| cluded in 64-page Bulletin B-1 are 
| information, tables and other data on 


copper piping used in plumbing, heat- 
ing, air conditioning and refrigera- 
Included in the table of con- 


copper tube. . 
American Brass Company, Waterbury 
20, Conn. 


Mechanical Power Transmission 
Equipment. Described and illustrated 
in eight-page Catalog 23103 is this 
company’s complete line of mechani- 
cal power transmission equipment. 
Products covered include variable 
speed drives of both motion and sta- 
tionary control types, conventional 
V-belt and Ultra-V-belt drives, timing 
belt drives, flat belt pulleys, flexible 
and rigid couplings, adjustable motor 
bases, ballbearing pillow blocks, flange 
and take-up units, solid and _ split 
sleeve pillow blocks, cotton-card 
drives, cotton cleaner drives and bush- 
ings. 

T. B. Wood’s Sons Company, Cham- 


| bersburg, Pa. 


| Flexible Shaft Handbook. For design 
| engineers and users of flexible shafts, 


the Fourth Edition of this 96-page 
handbook has been revised extensive- 


| ly. Featured among new data is a 


simplified approach to selection of 
standard, pre-engineered or custom- 
designed shafts. Descriptive material, 
charts, tables and drawings are pro- 


| vided, together with information on a 


simplified engaging system based on 
integral formed square drives and 
Series 7 (remote control) and 9 (power 
Discussed in 


Heating | {anual. Product illustrations, 
specifications, cooling coil capacities 
and general information on the manu- 







facturer’s Commercial-Aire and Com. 
pact-Aire lines of heating, cooling and 


ventilating equipment are 

in the series of bulletins and dat 
sheets comprising this Heating Map. 
ual. 

Mammoth Furnace Company, 6495 
Cambridge St., Minneapolis 26, Minn, 


Wire Construction. Principal types of 


wire available for component cop. 
struction, finishes, wire sizes and the 
variety of end, threading and forming 
treatments available are discussed jn 


a 24-page manual. Featured are case 


histories of applications utilizing wire 
and strip metal components. 
E. H. Titchener & Company, 57 Clin- 
ton St., Biinghamton, N. Y. 


Subminiature Switches. Contained in 
16-page Catalog 20-1 is information 
on an expanded line of subminiature 
switches. Listings include high-tem- 
perature, sealed, environment-free and 
MIL-Specification type switches as 
well as styles of phenolic-cased, push- 
button, toggle and _ integral-actuator 
units. Five different terminal styles 
and a wide variety of multiple-switch 
actuator combinations are presented. 
Shown in a pictorial index are loca- 
tion of dimension drawings, deserip- 
tions, force and movement specifica- 
tions, electrical ratings and a photo- 
graph for each switch listed. Data on 
terminal and circuit arrangements and 
standard definitions of terms are also 
included. 

W. L. Maxson Corporation, Unimax 
Switch Div, Ives Rd., Wallingford, 
Conn. 


Blast Coil Heaters. Features of re- 
vised and enlarged 32-page Catalog 
E-97U on electric blast coil heaters 
for duct installation include listings 
of heaters and accessory equipment, 
special constructions and description 
and application information. Units 
described are intended for use as pri- 
mary heat, supplemental heat with 
heat pumps and auxiliary heat for 
zone control. 

Industrial Engineering & Equipment 
Company, 24 Hanley Industrial Ct. 
St. Louis 17, Mo. 


Insulation Installation. “How to In- 
stall Mineral Wool Insulation im 
Homes” is a 36-page booklet prepared 
as a guide to approved application 
practices. Illustrated instructions for 
installing batts and blankets and blow- 
ing wool are given. Explained is the 
newly installed resistance standard, 
which aids users in determination of 
how any mineral wool product will 
perform after it is installed. 

National Mineral Wool Association, 
1270 Sixth Ave., New York 20, N.Y. 
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PACKAGE GENERATORS 


fired either by oil, gas or gas-oil, 
the twelve sizes in the WhirlPower 33 


| Series are designed for commercial 


and light industrial installation. Rated 
seam or hot water output ranges 
from 355,000 to 2,009,000 Btu/hr 
and from 10.6 to 60 hp. A three-pass 
low pressure unit utilizing principles 
of sealed combustion and forced 
draft, the generator is cited as having 
efficiency in excess of 80%, low head 
room and min standby loss. Elimi- 
nated are refractory sidewalls in the 
firebox, effects of draft irregularities, 
high stacks, ID fans and high boiler 
base. Each boiler is designed for 15 
i steam or 30 psi water and is tested 
fydrostatically at 60 psi. 
Iron Fireman Manufacturing Com- 
pany, 3170 W. 106th St., Cleveland 
11, Ohio. 


PROTECTIVE COATING 


Used to minimize corrosion of metals 
in production processes, storage and 
shipment, Soft-Seal penetrates grain 
boundaries, cracks and pores to form 
a continuous protective film from one 








WHO'S WHO IN ASHRAE 


Insofar as possible these listings 


will each appear twice a year 





ASHRAE OFFICERS, DIRECTORS, 
COMMITTEES, STAFF 


See page 78, October JOURNAL 


REGION AND CHAPTER OFFICERS 


See page 82, this issue 


RESEARCH AND TECHNICAL 
COMMITTEES 


See page 67, September JOURNAL 


STANDARDS PROJECTS 


See page 63, July JOURNAL 


INTER SOCIETY COMMITTEES 


See page 84, this issue 
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| PARTS and PRODUCTS 


to eight micron thick. Applied by 
spray or immersion, the coating is 
cited as being equally effective on 
iron, steel, aluminum, magnesium and 
plated finishes. Harmless to painted 
surfaces and easily removed with live 
steam or solvents, it does not harden, 
dry out or become brittle. 

Corrosion Reaction Consultants, 116 
Chestnut St., Philadelphia 6, Pa. 


VALVE AND TANK 


For hydronic systems, Fill-trol is a 
packaged combination of a fill valve 
and pressurized 
diaphragm-type 
expansion control 
tank. Holding to 
its pressure set- 
ting and featur- 
ing fast fill and 
positive shut-off 
without leak-by, 
the bronze-bodied 
valve is provided 
— “ with union con- 
nection, ball check, 
ual shut-off. Pressure setting is ad- 
justed easily by changing the charge 
pressure in the tank, which also pro- 
vides a permanent expansion cushion. 
American Tube & Controls, Inc., Box 
329, West Warwick, R. I. 


WATER COOLER 





Heat Transfer Equipment 
CARBON STEEL 





_ EVAPORATORS 


screen and man- | 


Introduced a year ago, the Wall-Temp | 
drinking water cooler is now available | 


in two capacity ratings. Model WT-6, | 
delivering six gph, has been added | 
as a companion model to WT-13 (13 | 


gph). Units mount flush to the wall 


and off the floor, with plumbing con- 


cealed within the cabinet. 
Temprite Products Corporation, Birm- 
ingham, Mich. 


THERMOMETERS 


Three dial indicating thermometers 
for industrial applications offer, among 
other new features, crowned acrylic 
lens for max light on dial, raised grad- 
uations to reduce parallax error, ad- 
justable bracket allowing for mount- 
ing variations of 150 deg on hori- 
zontal axis, 90 deg rotation of case in 
either direction on vertical axis, ad- 


justable pointer and sliding union | 
connection nut that allows three to | 


fifteen-in. immersion. 
Model S is solid liquid filled and 
provides 270 angular deg of evenly 








For Comfort Cooling 
Ammonia Coils for 25° to 50° F. 
suction temperature and air veloc- 
ities of 400 to 700 FPM are avail- 
able. This design uses 5" OD tube 
on I!/," centers with 6 fins per inch. 
Furnished with distributors in sizes 
3 to 50 tons. Similar modifications 
can be used in 0 to plus 40° F. for 
process work. Copper tube and alum- 
inum fin construction also available. 


FABRICATED 


PIPE COILS 








Unlimited Applications 


Coils illustrated are a double spiral 
made from nickel pipe. They were 
designed for use as part of a con- 
tinuous fat splitting unit aga d 
the Eisenlohr Process. The coi 
were tested to 12,000 Ibs. hydro- 
static pressure for operation at 3,500 
lbs. steam pressure and 600° F, 
Send Drawings for Quotation 
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You get a lot 
to like... 
from Calgon®! 


Yes, for every water problem 
you may encounter, there is a 
Quality Calgon Product spe- 
cially formulated to take care 
of it. Take a look at what 
Calgon has to offer— 

1. MICROMET® PLATES 
— Easy-to-use, low in cost, one 
charge of Micromet Plates will 
protect most systems against 
scale and corrosion for six 
months. 

2. CALGON SCALE RE- 
MOVER—To do an efficient 
job safely, use Calgon Scale 
Remover. This powdered acid 
has corrosion inhibitors,- wet- 
ting agent, anti-foam and pH 
color indicator. 

3. CALGON ALGAECIDE 
and CALGON BIOCIDE RP 
—These Algaecides kill slime 


4. BANOX®—Protects con- 
densers, pumps and water lines 
against corrosion. Use it at 
shut down—Spring start-up— 
after acid cleaning. 

5. CALGON CONDENSER 
CLEANER-—Specially form- 
ulated for low-cost, safe clean- 
ing of cooling water systems. 
Calgon products for every 
water problem include: Calgon 
Ice Machine Treatment, Ice 
Machine Cleaner and Gas Leak 
Detector. See your Refrigera- 


’ tion Wholesaler. 


For free booklet on how to 
solve water problems, write: 


CALGON company 


HAGAN BUILDING, PITTSBURGH 30, PA. 


) DIVISION OF HAGAN 
| CHEMICALS & CONTROLS, INC. 
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graduated arc. It contains no delicate 
geared segments, pinions or _hair- 
springs and has pointer action on a 
ration of 1:1 with Bourdon system. 
Vapor pressure actuated, Model Y 
uses a single Bourdon tube and mul- 
tiplying mechanism and is all non- 
ferrous metal construction. Model B, 
a bi-metal thermometer utilizing a 
thermostatic bi-metal helix sensing 
element, has a stainless steel stem and 
connection nut. 

Electric Autolite Company, Industrial 
Instrument Div, Port Huron, Mich. 


INSHOT BURNER 


Featuring a new, easily adjustable 
cast iron venturi, this powerful inshot 
gas conversion burner quickly and 
easily adjusts in length to fit most 
combustion chambers. Completely 
factory assembled, Model HA con- 
verts oil-fired furnaces and boilers to 
automatic gas heat and is equipped 
with a choice of 24-volt or self-gen- 
erating controls. Unit may be installed 
in four, five or six-in. openings and 
will fit into even a 9%-in. enclosure. 
Stainless Incoloy flame spreader, cast 
iron mounting flange and manifold 
with controls are mounted perma- 
nently. An extendable push button 
runner lighter stretches with the ven- 
turi and a non-linting pilot burner has 
no holes that can become clogged. 
Pilot burner tubing is already con- 
nected to the pilot. 

Control sizes range from one-half 
to one in. Min input rating is 50,000 
Btu/hr and max input rating ranges 
from 160,000 to 225,000 Btu/hr with 
natural or mixed gas and from 105,- 
000 to 225,000 Btu/hr with manu- 
factured gas. 

Adams Manufacturing Company, 1530 
St. Clair Ave., Cleveland 14, Ohio. 


ELECTRONIC IONIZER 
Designed as a portable health appli- 


ance to provide, in one compact room 
unit, equipment to both cleanse and 
ionize air, this 
unit removes for- 
eign particles and 
pollutants of all 
sizes down to less 
than two-million- 
ths of an in. diam 
by electrostatic precipitation. In addi- 
tion, the ionizer charges the purified 
air with negative ions. 

Emerson Radio & Phonograph Corpo- 
ration, Jersey City 2, N. J. 





FUEL OIL CONDITIONER 


Alkaline, non-corrosive, safe to handle 
and excellent as an emulsifier and 
catalyst, Kor is cited as keeping all 









the water, sludge and oil in com 
suspension throughout the entire 
system. As a catalyst, the condition 
increases the rate of combustion. 
Kor Corporation Div, Oxi Corp 
tion, 600 W. 9th Ave., P. O. Box 485, 
Gary, Ind. . 


INSULATION SEALER 


Formulated as a barrier against con- 
densation on insulating equipment ex- 
posed to moisture and temperature 
variations, Insuleap may be used on 
covered duct work, steam pipes, hot 
water lines, furnaces, breechings, con- 
verters and digesters. Resistance of 
the material to water, moisture vapor, 
acids, alkalies and general corrosive 
conditions give it good aging charac- 
teristics on insulating materials such 
as fabrics, asbestos products, glass 
fibers, cork board and foam glass. 
Rapid release of moisture from the 
sealer film produces a superior adhe- 
sion without penetration. Insulcap 
dries to the touch within 20 min at 
70F and may be recoated within 
four hr. 
Glidden Company, Cleveland, Ohio. 


CONTROL UNITS 


Extreme sensitivity and closer tem- 
perature control of reefer boxes of 
cargo ships are cited as being attained 
with application of mercury-actuated 
controls capable of maintaining tem- 
peratures within a variance of 1% of 
scale range. 

Two models, designated ZS and 
GWS, which are non-indicating in- 
struments, are offered. A capillary 
running through the bulkhead of the 
reefer box connects the control to the 
mercury-filled bulb within the re 
frigerated compartment. Temperature 
changes in the reefer box are re 
ported through the capillary to the 
control instrument, activating a switch 
which opens or closes the valve regu- 
lating flow of coolant. 
Partlow Corporation, 538 Campion 
Rd., New Hartford, N. Y. 


DUCTLESS HOOD 


rating on the principle of electro- 
ma soabehton this ductless range 
hood removes smoke. y fumes, 
cooking odors, dust sia pollen from 
the air. Contaminated air is drawn 
into the hood by blower action and 
the individual microscopic 
which compose the smoke and fumes 
pick up an electrical charge. fit 
are then fed to a collector ery 
an opposite charge, to which they 
adhere. 
Progress Manufacturing Company, 
Powervent Div, Philadelphia 34, Pa. 
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AM PLANT TO HEAT AND COOL 
ICE BUILDINGS 


ected primarily to serve commercial buildings now 
der construction on Constitution Plaza in Hartford, 
(onn., a utility-operated central plant will have an 
jitial capacity of 100,000 Ib of steam per hr, which 
wentually will be doubled and will be equal to 6000 
oiler hp. In addition to heating, the steam generated 
yil operate refrigeration equipment capable of 
ifeezing 9000 ton of ice per day to supply chilled 
water for air conditioning. Housing the plant will 
lea 200-ft long structure, consisting of two buildings 
mmected by a walkway. One of these will house 
he boilers and chilled water equipment, the other a 
gatrol room and offices. A pumping system will be 
stalled to supply river water for cooling the con- 
densers. Use of this central plant will eliminate the 
wed for provision of individual heating and air con- 
litioning plants in separate buildings. 
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15-TON REFRIGERATION 
FOR WAREHOUSE 


venteen major Recold units for air handling and 
tmperature control produce a total of 175 ton of 
wirigeration for United Grocers’ warehouse in Port- 
ind, Ore. Incoming produce is placed in either of 
two large coolers, 40 x 105 and 80 x 105 ft. Eight 
eparate banana ripening rooms, as well as tempera- 
te and humidity controlled rooms for prepacking 
tomatoes, avocados and bananas, are available. Pre- 
packing rooms can be kept at constant temperatures. 
Used in the installation is a new line of product coolers 
with centrifugal blowers, available in vertical or hori- 
mntal units for high temperature (above 34 F) or 
feezing-type applications with water or gas defrost- 
ig. Modular construction permits flexibility in loca- 
ion of blower discharge, motor and coil. 


IARGE INDUSTRIAL FANS 
MEET NEEDS OF TEXTILE MILL 


One large southern textile mill is combatting mainte- 
lance and service life problems associated with proc- 
&sing of synthetic fibers by use of heavy-duty indus- 
tial fans having major components made of stainless 
eel. Fans are American-Standard Type HS design 
vith housings and wheels fabricated of heavy gauge 
Type 316 stainless steel and feature a special vibration 

pener base utilizing glass fiber isolators. They are 
‘ttiven by electric motors through Gyrol adjustable- 
‘peed fluid drives. Use of the fluid drive here permits 
itilization of less expensive constant-speed motors, 
jt provides adjustable-speed control for efficient fan 
*peration under varying loads and operating condi- 
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LARKIN 


QUALITY ENGINEERED 
TO DO A BETTER JOB 












HALF-TURRET 
HUMI-TEMP 


Model HT 








This forced convection unit is ideal for walk-in coolers 
and cold storage rooms. Available in capacities from 
2500 to 10600 Btu/hr at 10° TD. Mounts flush to 
wall and ceiling for maximum head room and storage 
space. Engineered to provide 100% usage of coil 
surface. Has built-in heat exchanger, patented LARKIN 
cross-fin coil, permanently lubricated motors, fully 
insulated drip pan. 





STANDARD 
HUMI-TEMP 


Model MT 








Available in capac- 
ities from 2400 to 
32000 Btu/hr at 
10° TD, which 
accurately balance 
condensing units of the same capacity. Will maintain 
proper temperature and humidity in walk-in coolers 
and many other applications. Has LARKIN cross-fin 
coil, insulated non-sweat drip pan, adjustable louvers, 
permanently lubricated motors. Easily serviced if 





necessary. 
Hundreds of thousands of LARKIN units are in use 


successfully from coast to coast and in many foreign 
countries proving their dependability. 


See your wholesaler or write for catalog 1049 B 
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*Cannsn® 
519 Memorial Dr., S.E. P. O. Box 1699 
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